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<U*>i l^jioj lj * 4 * ^ 1 t l i I j * j J oil ' 4 j 

jjil iJjtAki jl < f\% II Uu^aiIaa* JjLIm fJjJI Jju^iii 

>44 > V iL jl I 4 1 4ji 11 jJc jl ■ ■ 5U 

^ UlUi* dl j jl JjUjJJ 1 44 £>j£a OJ ^ j * Jal 'fcl 

* iiiju uUdA -i ^iaJI aa ^Iwii 

4- jii*ui ^ jj\i , jj-Jt u**iki jui*^Ui 

<lu jjj IImIaj *j 4C 6jllij ^Lali J^klu CtljjjL Lac. IJ 

^jlu L* »ljl uiuliJt /jlS* 5U < »^Wi <4*.j jl <**i» £-* 

* wiJljA jl LL-ai 

fJail KjO* fJ-J1 U^lii JiOAtl yl j4 ^1111 LJ 

4 1 ~vj 4 *j* a j ^.LiJI OuL*.j t ^LJijl ii-fcj ^ja 

bjfi—* J+J * ^A£. ^oaju Uj 1-*-L ujSa W 

OLkjtLkj OUjii f-*V li^Uj - fUl Lf^ ^ IajIIa 

(j* j rtUiu ri yl Jjjaajj 4 j Vj ' J jj alll ulitulilU 

0*j4 (£ jJI ^J*Jf ^ Jj^aj r ^JaJf 4iutU JLaJI Ij^Jlj t ^i_it 

k_> 1 rt>> jl ^fci’u Jj t Jj^aJ jji I>)jjaj Cut£ Ijl jaVI ^jUmj VJ « Jjiiiti 
4 OVlaaj 4_ut^a-j XjIjJ lilj t Aj |Jl cA Jijailf 

1 |/ hUirtt J..iAii ^111 IjIihUH uJU«V1 (jl JSjij Vj 

Ua Ujit jl UajJjAJMjl jl Ua^ljLil jl Culi (ILm i Ijlllt UJjlli 

* ^L«U11 ^xalu (2 jA Jja! 

J*|j V Iwl C&)j t {JaJI linJi U«jii 6Aaj L yuli t jLU l ta^A 
JLV jjjlull *^J AiLaj t lijLa jjAw JS (£j -*jUilU < Jiu jl 
• ■*«.■*. vtt jl (J*J1 UuJij OIaa (jfc liijl 
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(jA Jfcij ^LjJI iL Ja «_i t JI iuxl >1, >j 

<aaIaJI l |jir jj L-fi Ajfc Ll\I jl <aiLij Umkjaj « AuUmjI 4_li 

<_*ti£hJt ^liuu jjJj jJl jaajjj 4 1 * v *** *5“ 6* 

* <ul^i lili uUa J ja. 

4 •fcl** * J JuSJ jjJI till ». iUyeillj JmaLiXK J J- * J (j* jSki U| * 

tlajl ^Jl l^nnij 1 |jua ■ 1J ~fc I j Ujj> * U»i jl V I * u>t i>Si l 

4Jjj% ^1 jJU*|J r * _jJ I fj iVij (^jjl 1 J* J J»* 

<L^ii (j\j VI jIjJUImVI la jl iuil Vj * 

* »4. t ■~i» f-L—fcJI 

jl < !**■ * ! jM 4 ^IjJI ^L*l l j • U <jjSf 

i *JJ_a i iialilll ^Jl Uj ■ «njA jl *iU A— L ajJ (^1 < 

* lljLUl ^aJI Olii«A"n jl jjIj 

#IjVIj jllJlfl u* * ^ >*^1 *■* ! (* » u* tjtiJlj 

* <—ii CJ^JI (jM jlj * Jj^ jljSiJIj JaJjaJI J^L lfH*0 ^jJI 

O^Ua jj <j < ^LjJI (jaj Jtrtii (^jil il *JjL 

* a^iujvi liusii 

\\A* jiiiAjj *^a\UI 

4 j- *•* 
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cl; ' a^**- U A 4^j 

A ju*a> La ^ !^jAi jl Uj l f j»m p-» * iiuJiJI C ^Jf » ji»i A^a.jJ 

* ^jliMutli Aj^JjLj ^iLajtl <-J La i JaiJL 

* <1 ^ a jjij ,^aiJj i <J»a till La Ititij ^ 5 aJI j 

i V*' r j*~^j*j * *i-*J aJI Lit _ Ai£.(j>A jJL «, j■ •*■ '■ ^SJ dijj 

a I a~ -—11 j <itl£_|| L^ajJI viLi >~A i Lf« ^1 1 ^a4U*j 

* IuLm^YI Aill«.ll A iiiliV 1 jliu 

jjlj^LlI! «jlu&l ^1 ^ .aoj jl • *jluLj t Jjlilll io+J ai^Ij 

J^A * jjxmQlmA ( . a jjJUaIaJI -La 1 « a J L> oiv i ypjJI AjijjllJI 

1^*."t 1 i»»« I 1 1* Uawu j"l i ALiLm Ali«j 6jll -^1 I 

-* r ,*^.*« I« !««■ AaIaaj La yi I * La^miLi AJaaI&II lllli* l/t a 

LaJa£. <AjjiJI jjj*oaS\ (ji Uii j+i . 5L1 a « f-UJl 

^ al l ,*ir>< j • I«.-lil| i j- iajSjjj >aH j AjI^UL 1U 1>La 

yl^J * »y^lill AiIaaJI iLaJI cjJdlLl IajIm jli (5^11 

LaAj^Aj ^LLaa vjJiAaj ^ijlj f-UJl Ifj J* <*jL1a 

. * i^AidaJi fyM Ci La^UlJ I ^LiA. #|j1 


^jjio^Lil a«>^ La i ,J£ * <ikAAkUlU j i^ 1 1 t jaJI IdA (_^-Lc.j 

v z» j K . »jj « l j ^ U a ^ j . Laa- <jjlj ^IjUJIj * 

\ -\ k»m\ fji tSlijj * • a I I AdAf-Vl £f+ 


(^1—>Jf A a i m U _ \ 
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* JiJjUL C^“ *^J fC hUa S -k—i 


fj **l ji >J * f j Uj f-l‘-» c^ ‘ 1>*J 

^suS U ujL*. ,jJI < jj^ll p^yil ^j«ki VjJ*V « *.bl j ihl1 


u* ^ A - 


ImI l* »1jj^ 


t> 


jl U*t j * 11 jV« MU* \ lli A44 ^.Ul ^ £^ol^JI JjAJ 

J - > H *lLfc OjllA j—A Cw*ail ^-*-i1 jJl ■* **- - ^* H ■ _ ■ -*' j H ^ ~-*^ l *• 11 

^ lu ll jl I jli T fc f 1 j« »rt i lii K . ■ ' JX\ pH 4il» Lu 

jSl* jiUlij I < 1 IjvJtll JjLfc * <-*i 1 j (_£jJI — lj*^| jA ^j*JI 

jl*J otOLj ■ ri*fc"» 11 iall ^LJI %tX V> <1 lllk 4 ■. -1*II jl 

* *ii. 


-ill g^/ I ^ I. l i l l <4£gJI UJ^Ad ^JmA tirtJS L li JaJ 

(1^ ^-U-ll j <i*-*liil ^ Ji <-»«uL U 

Ul^*«j i ii fl UJI I^jaJ u^mu Jjjit <iuiiiJI • **■-'*^ 

< ^ijJI jlllS <Ljj c*l^>t«iti jl J^Kj Ljjjj ^ I^jV *jj** jjc 

jUuj * ‘j —*■ gC. UUi^l Qju JjlL *]f UMC. 1 ^j\j |-^- — j 

1 fcgj I J <_LUii gjfi ^il fjkAl jtf >j jV I l. A 1a W* ^llj 


»Lj Jg».* l+j\j {jWJl jjil £-^1j Ai^UJl gaitJI <jj^t ^^aJj 

I jlj * Hut <jl ft^LJI gAAAAJ fJ CllLli JJjj 

jj£j jgli < Kigali g* liu« 1 |AmI| jjl AllaUH glu L* 

Jiftil gjSi (jJJ « gluukU Cia illl u* jUoaJI <i*J£> La* 

t l. lt liftII JjA A W«ft ll V-ftljA JjA 




jtjUll Lcjmu rUj jl t LfcLt L Ijl ^Ah*iilli 

^c^*Jb 4 ^il 1 a i if -L.^b I jl uul U uj Uf <_ijUil ^ jl 

^ liiu < aii u-UJi Ujj*. u 151 , s— -.n r> ui 

* L-^J ‘-iljitVl UUJ 

j( il *i *■ lilL I /j+ Uij i jl jit, 

jajll * Wj f AiiLill A jUL iAjJI * jl f •i_kiL.il I 4 ajjj y fc 11 * 

JtlalJI ^Jc, jmu£ l^j j r lilm'il j uullji liwiiS yl tfatliU 

U^u\« ^ J *‘ ■■*" ^lllii j jjLmjV 1 JK*»1 a.I 

* (\ )i. ii«li A^lli JjIaj ^^-Lc. 4Aja 1I L^iu^jj jl 

cul^ ULL < (T) t _yfciifcll »U LjiU \ >>ii dJji 4 L*Ui l jkiiij 

* Jl^ll ■*•_* I-^JI ^JjJI Jji-fcll 4 *** * ** 

-»*■ - * •* * j 1 ii* II II t fV j 4 L~if 1 t 4 >i alii] lli 

(jiJ * Vjl*. L|i /jl « UjjkJC (jA u»jj * Laj^.j Ifj 

Oj^i ^ (4*^^ j J 4 3 *^ * ^ ^ 

LIkdjJ jj^ 2 cO lilj * CiU^L^JIj LL • *U 1 Ll * A i 

<^AjLi jJI f^LJI : j * ■ ^ jl t ^jUJI LL«] * a^jSjJ 

* ^L^Vlj wiLII ^.jIa j- • — j factual sciences 

ijli^lJ J«i-k* 1 l |ii ■ — ^4 11 ^ kit LL JJ f L*li 

* <1 i> 


jlj a * j < iiiijjl 44, iiJill ^I jnL l 1 j. ^«jLa (\) 

* Y^A < Y"U ^iJi ^l£Ji j \J : k 

‘ ii Cr^^l! <*> 

■ >Y ^ (T) 



jjJI L %J t|*Ji ■*« yA ui l aJil A j nfi jail LLajJI L*lj 

^Jf Jjt-fc U ilL-kdl La . jJI jl i ^J\ fji ya* II ~ J -It* ■ 

uuiaJ « ^jiliUI llil>hi LUajJ JjSL ^ (iiljjj * 

• X> LVij >i»L 1jkJ jjl; r t>J ^ LUJU1 0 ^k 

£(j^ t5j— « •■ VijJI OjV jl <jl . V <>>JI l La lf *Lj 

< yiiJI j ^A\ <*.n. {jj* LLaiIIj oIjUjJI {ja Jl J _J'fc ■ 1 

Lag it jl J>fc (jl jj-jIj ’ r j L U I j <a1II <|a j 

kft 1+d *«*•*■ j ‘ jL»iVt jl < ^JLII j\ * Jja-jJI jl < ^»_—^ 

* ^U JxLUl 

k * 

LJ ** - h . i I dLfft Jjl 

I jl <UL- j-rfc jl UiiA ^XJ 1 * dlxJ( <jX j j * »* f—fj iiiJj 

<j p^Li jl ylLu jjJj jJL Lt VI * iijL-JI Oj.ajil ^L* 
i ««- * V Lj t p | - -*‘.1» »L1 ail Oiuaj V L j. a j • Ai*j*V-iJ! 

• Ji_.Jl L_uLj 

l uClj t Likill jJ I (_£ jlx. J JjJI yd^JU \ la LjaJj 

^dJ jjii <illaill LajjJ^h. I J*-■‘j ,jjJl ydjjluj jl 

t A * .-MlH JL c-1 ylll a^jl. jJI a_jj£—L i I LJ I \ La il 

* L_+J y*djl uiIjIaImiIj . I 4 JI ^jJI «^ULL11j tiktljjJij 

yLj t <.1 II kJil ^Ic. J^loJI IjjljLki AtiTi V Lie y ■ y tj 

jlj pfi^Jl JlLa (jl in 1c u» «‘n < AdlU ^Adl (j-M V 

Jlicl L_b j * aj Li 4 ^JlnJ'iJl LhiLt jl MjJj Jji.— j jl j L Afad l tJf 

Jjl * II t-ii .lltClj f yJLJl f yit pfijJJ <i—M^iJI ijfrvb L 

• A ii.^lill LI;jJtj ^IJI oVi*ddl) Ajjl+ll 



t/ it <a.LuJI dllj ( 4 W. jjal ^ Ciljj/ j c<Lj<Ai H ^s.jj 

Ij&d ^LuuVl ^Uvjl i_m1 JSj l»j*i <LLl 4jlii <i*-UII (jl 
<iK Lf* ta »■ Jj£ ^ f>LaJI <^i 0^ 1^1* ' 

* lj|i«L* ^ • L*jOaj V » ai(- > >Ti l^jli i 4i^*XI 

^ U j ** wle *j* Citui f W fc J (> ^Jl (jjSi (jl 

Ifuj itojj < ajmLx. CjMAM fciJ 4-i li ■* ~I_> f a*1j 

jt 4 j^jJI jl 4 { ^ijiSJI jl ) |JLiJU * q! j^tJ I jf j j * 

oj^f u' u^f ^ * <i*Liii JSLj « l+fllj*- J£* 

* P^iajl (>» 

UlL- k^L^Ijiil (J* p^iaJI ilLH jji . r > n . J l 

Cm r U*C jjJ 1 11 ■ ~* *3/ j. ij « ^J»II ^Ut 1 +j ^L«j <ja4u 

f jiaJI ^ylli <jJI ( jiAi t (JL *j l* ^1 j Ll^ Vl filljSj * | Jt 0* 

• A—litj ^Uu^LI A mmI Ij JJLdi l fjM 

ulUUL j f\—*1 IfLji jl Jj 1 -4 11 p»>lt 4j1 * JI jjVmi J 

< gjJU V —& JS <j j J >■_» fjla-ll ^jLumVI 

jI>JS '-U^* o* *^v1j £ j \ Jj*Jl uLmmXJ Lfc ‘ JSj 

* ^lali j\*i V L&j ^lL>iy 4jl Ai t J i ll (jilj * Ao^li*lfc* *ljl 

(jjJu yl (jLu V 4iLJill I jL*JI jl 4 j i rt tJI J 

jjjl ^j5lj aii < a*** Lr**^*'*! ^ j p-*^ AiS/ A n jr Aj^mII 

al * Ajliltli JSj ijLuuYl jl < *jl * »dJji ^ 1 *j 

t i 1 l l ^laJI q^'V i ^* l|lj»* » A^Ia^aIaJI SjLmJI jl 4 11 Mill 

* *jj«t 4 m1 t . jli* 4 +a.j 

^ jjMI jit >JjSi'Jfl ^ Ai ^U Ui 

* fJjJI L*.jmL jSSI ►!—ij t|ilr f M Jj t \4 
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i ujJI a—^ oJI ji—ill jl f i <J I J*> 

^ jaij <^S/ « AjUaj jL >t ^ ^1 (ijJL* "i 

< J—jyl <jJI - * J'" l_.*^1 l *Kj * >>1 1*JI £ 1 AljI yjJu 

*—“"“J <#* tf A—II j-H * ,>1*^ (J^ ^I t aMxl 

trl!^ ‘ J j l ^ Hj ^>iaJI ,ji j*w » u' u * t> _ » u£^ (jJI j J. i jl <-*j*-* (jl 
j ik t j yl l-ij«a Kill J iMji i Jllibj * Att **JI J *Li-JI jl fj » til ^ 

^L-jVl — *-»j ^1 V iMn^n ,ji ^i«JI J— »j jj. i i * jj J— 

* AjjJ-at f jl\ (jil»« >VI _^iiJI I_liwl -li j*.lj \_* < ( >_kAl jll ) 

J iiri■ -11 u £ ji lit ^Li * jmIaJI ( jj lulj IjLu aj J iajIj 

* L_|^il 

< ijjlui^LI iibjujl ijljiVI Lil^pjltol {jA lilijJ 4. iuJiJl 

* j_^i ojIuAI jjJI lijikjj 

j l* V» ^ u^^Vl l j_^jJI Sjj>*U wijl^llj 

* JaIIj ijLwiVl LfJ \ j i*il A itaJl I ^jl*Jl 

J * J ~u 1*1 * J * ijjUilj ^^LaJI ^JlTt \ *|i* jjl Alia nil II JIumj 

* A.. i| i*| * l —4-1 J gjj * ■ ■■ (JS Uajljj^lll 

* ^iU«i1 <Jij 4 ^ * a— li^J.I t-4AJ1I j i 

^1 * ^0 aKA* l)Sj r (jLut^il JS '. J J“-J ^ »-"Ly 11 j j-wA«JI CjAj 

< uus ^ jjj jl a—L> jjlt j^lj t A- ifc<Jilj *jli gl 

ull 1*11 J UjL Aoll Jill* AJ- ti gi J«i ial jlf.j 

J jl < L Ciliallll I life j * AuluiVl iJIjaVIj 

* JiCi*4 »L1 j dljj l>\ j t# lt jjjS jl * ^lfi 

^Ujwj jAj < _ f ic. ipiL-kJI Ju] LlUII JUjII ¥,\ a ji 

l|jlf Aiijlll Ujlilj AauLu^I 
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* 4 * ■<> jic iiLu 4a*«lill jl JJ^MJI Jlu V 4 Jjjj 

L^ijLli ^1 pjK At I M aJ5 ^ jU>J( f Ut dL^i Jj 
Vj * Lijj jaujj jo— aoj 4 . jji ^jcj^UU * <J Liij 

Ulm Cuuij -*■ ■ * ajU l jM CiJ jj L ^iV dljS 4jj*^UJI iJ CU l £A* m Z 
(jV dij-^ c juu > *■ Kxill Jj « — VI J_i 1 jl_ ajL iiuluj 

' wl^JI L^lla jjJ * ili atl iV»*ij aAjj JljlL» A HmNI 4— ilLL 

jl I ^ Jt Ctaj iijil <jjlL»j jc jiMJ UiuVl 6J—Aj 

* t—u_; jjJ |d a II l—fu < 4 4 jjIa < OlllJ ^ L iA jI 

jjju Vj r Sjjja <uif. CiliLSJSI tile 4ajji ji j u J m*i 

L*S * ciliL^2bVl a j Jk £-*. jUi**UJI J-aJI jl (JjLmuJJ 

* JJ <j* 1 #j jCI ^JjZU jl j j.rt'fcl I j* ,jSj pJ Sjj-^ C-^ 

4j£ Jj jj. Q&Jj > ^Li*tuI UfcJiJI Jjt LUj Id -A 

3 >“ tr* I f**4i yAjAJ ol **« ! • £r+ Ujj*. 

41**J Li ^C-^4 4 CtUu l iJI yl £jl,^IU * C»l J 

U> IjUfj ^vi *el#j ^ I—#-^ VI * 4 > | l Cj+ 

* ^jui ^ai ^ii u s< -': i*AU 

(jl <j>l (jt—Ij * uaJj yjJ Laj (jl IlJaj < J*-j I JjJj US u4 
UmJAII (jaj UujJI WUJI jt « * lalujj * (T)ik»jiJI I-«!»■ _ > 

Uf«j * j-iVI <jjU-» U+i* JSi • Ufi* JS Lalil Ujja* *J!j 

{MjU Jk c^iS U \y-*l (> jlSftl ^ jlij ^ (jl il-UJI 

■■ U ■ •>" (fill ji Liail J! j AJ ( (■»■" (.r*J * (^^^>11 ^JUJJ 4 /»■ II 

* ja^sji jk *_jfj u ^>s uv* (jUi 5—UisJi LajI jii 

<T) 


B. Russell, History of Western Philosophy, p. 11. 



Ijaaj ^hImI A ■ a i l jJl ^ j - Aj . aJl Umj 

4 j i JI jV*lUu * *< ^iuiiilj ^ 1 .*J Ij * L^ul^ 

j* U j-i Vj * Jl^iJii ijl—It J£ 

dijSj * l|l* Ji^ agi li ^ ji^aJI pj&j f i'»>w 11 AjuI jli fjlaj ^_Uj 

I^oajju ^pjl C-mmJI £jUjjf jjj jjit j X* j V ^j LjJ I 

£-luJI (j J—t 4—uj jiiJf ^_i^U a J^jjl jJk n j J Uj * yiAoll 

* (t )dj L lll £jj**JU *dlj jji jl 

(^oJI ^J -»It j a i««litt {jMt aJXjJI ^ jj jjit. ULu ^Ijj V j— i j 

^UJL {X*J t* Jjii lijl vLu 4 ■ b <Jl . tJu 

oULuaVI jl—Lj ijl i\j\ —*-il —J ^jlc. \ —m I—«aj^.j ^jlij 

• OUtfU Wtiill 

■■ -aMI J*. At. J, jA iiiiaJl Jj—Ul il1 j Vj 

yV < ill ji J—J^l fjic- l-*A—£|1 jt * •*_>>« *IiH * -alAll 

t A u iaJI U l^A Jl ^ic ^-fc)! |uuj ^yuJhl AlAj^ikll ^a! jll ( jlt It 

*Lj 1 j l» Jjlj i t|.ijS jl l|i„u-o j* p 44 i > II J i£ V AimUII ULaAA 
i i a*m(Ij oUaI^jjI i La»I^1 ^j'"‘ * l^jL. jfaajAj Lf Aj ti 

< J|jI* 4 »Vl jl t y* aJI jl t JaLaJI jl I JatiJI ^jC. jAa] A* 

i 4 ^j*i«i l l j lj—fl * J j- •* H J Jj^ull jjjic 

J ■ »K *tfj * it jU J , _> fc rt Ujj I <U*t J j—0 y* yAUlwj yl * A awl 
Wi* a-^e ^S^j « juLkll jiubul) ^ trt^ ) jl AjifliII CiUaljllVI 
Jj jL jl»Ual yk «dij yj^JJ J . JS IjaIc c yijyi V iLJki Utl 

(> f3 U lot j * f jl .*11 (> * LaJj yltj 4 yUjJI t> 

<*) 


A. N, Whitehead, Adventures of Ideas, p, 143. 



^JJ > i ^ ll t < ■l itjJl Cll f'jitiV I ^4 UjjJLLI t L yit J^aJI * *j A 

AAuliil jlii !_!>•> 4 lj.ii -■ > ,jlJ| **.-l*H V 4 fJjJS 

* uic.jLUI jii La^u»i 

3* ~* jiLj j^c. jj j m i 4i.^jill jkj 

% y* I j . Jj * ^iLniVI (JaaIIj \ 4»^ Vl < LaLLJijJ 

* la * (jjij * ^LLkVl jl ^L^ilL. r 11 « IjiiU» 

J J|j * I JLuI m i^iaJj LaAJ 4 * - "J ■ < ^ 1 w If 

^ iH<* jj* jjiLill ^|-fcillj 4_*l j^JI j < LilI ^2iL tlull Cmli A il 

<"li» ji jUjt (jc ta |i Iomj ui VI > a j^>j 

* vjjl yj Jf J jj 1 Jj> 1 i. ^ J. 1 ^ui Li < wiljlll JI 

IaJ (jj3L V jl L*J ujSj yl u^f J ** * 

t ijt-j Cjc- l aiwli J_* : ja JksU II ^Lli.VI Jj < <Lk«U 

c <jjLaJI cr 2 »A-Ajj ijt-j ujJ ft ( J _*!*-* 1 a *4 jU 3 l 

^***^ 1 (*)* r kAall j—fci r (j ^-fcj SJI £-* jj-ij * 

(^4pJI axiomatic ■ ^LImiVI . j^J I * ^l^it ^ L*L 

^LUl J CiLjuaL^JI L.1,,-y jjUJlS j\ tlilAulil 

ij I f j 1 - '!I f ufj 3J—*ffj * 

‘ JAa-» jjJI V AaV i5JJ>*-“J LT*^f >* 

>*j * gjLiJf jjil ^La til £.* JUUVt y jiUI tr^ l U< * a J J 

(^jtu jjL a aj OLjjijj OIjli^juj AjI aiil \ 'm ^jitaiL 

4 ( ji ) theorems * / r l 4^JI oL^Li ^Jl Ux*a lj.ii 

ji ^lia-Vl lafj ^LL V ^t*a UH uiiill <jt j*i- 


* System jmJ! i|i_ l*.« ^ <i4l%Vl oU111 cji jil <<J£ ('j 




U* 4 — \ fjJc (_JJAJ AxUi JjUlk Ajty 

l I** g *w< a* ijl liuL V* A ilm Ij CaL^IjIil Jji AjlfiJl 

* S aw I a Jul j* 

Jj—I j. i jy-lt. ii mlill ^jli4 l* jjjl J ■ 1 J 

OXjm •—aJU J&l fJ lul jjii. AXu^LaJI JO.JO jJ_JL AajLaIiJI i^j-A Ijil 
AjJalJl V C<L»jli IaJ - U 1 . wujl X ■ >* VI AurtL^ll jliiu^l 

tfUj yji ^->i »*_>j * j ^ UaJ] t yiii. Jai j_^i jiiij ix jj v 

t-i*Ajj £|1 j_ f lc- jj^Su taii^ <jaa1aJ 1 t_aJl1xil ol— 

fjljll (jJDjli f+^ (jjJ-ilAJj - Cam IjII fcjl—taljlWl |^* A—c-^UA 

* j »U>a ji UjI* il (j 

^ JJJJ V^ L^Jj 

^Jiilt jli .1 1 a < (jt T> |J«<*V 1 jA* U 1.3 ■* ^jA |_>ajJj ' AI M *l ijl 
* pLajjxJlj iZfcl ualj^JI >L a if. JS \. A.lfcJ (j-^J * U^J 

> we_>l sjlj < jA>.j l •> t L*j a_ La^U II p f *j 

JJVI ^jlt jl i OuikJl ^jUj v 1 *aj 4— trtL^j oluaLjJl 

* pJljJI fjk AjJjixil 1 xj-%j * Jiitil Aj m LjiSlI axmJI fje* jxu 

jLxa\I |Jbju AwXAaaIaJ! CtL^ll^lf (jl li-A-ljoll Xjjj L * * j 

^ t feJ ^alljjjl « ^Jl A AM (£ jJf ^lUll J jU~>ll tfllfA X ■ ^Vi 

yfL JMM 11 . x Lf Ajj * a aLaUl l <-Xl>3—11 ^ jl ***i I 

jMlAdU ** t* IjJjSj * ^LUumiI JaIu gl ^mi di yi 3 -il 

iyAL* jUil a! ill fjk < uklaJf (jLa^j * <j* Ixx ,ji 

* ^>Ui_ttl 


LjUuS aaVl jl aalVl glj -11 gli 4 Jl*« xl f J 



t .mm < VIj I jlu 1 ctLudLjJI 

^jfcJru 11 h*m£ I *- * i ^ ^ ij II l . 1 A yli 4 ^iljJt_i iwl j ■ * ‘ ^ ~ I 

« I'l.tijK § 1 4jkf l_Lie. j > i liil Jj * ^jJaJI <al£ .-.L, aL^H 

fjUiiil I ^ - -a . jll jL_»it «* (ji Ojjti {jML Liu jjjL 

* ( 0 ) *- u LjliiI AjjL'iH 6.1 A 4^ L uJ < Ct L** Lj JJJ In’ll 

4ii*J tO J * * jj4-i» I Ijlj 

ilLUlIj #LjaaJI pUJc- ^ Lr it Jjj Ij+i - 

* AaIoII AunL^Jl JLamVI (jjj ^4 iVj U jlu * 1 

^ ■ -J 4 i A .*-“^H *JaLiilyiVI £\ MriVI dij^ 

< p14j3L L* tjiljjlj • IjJjluj 4 . I^I m Ja Ijiw 1 >U^ i ^aUll 

* jl^i jLLSl ji 4 wiijA jl ttil Jic- 


4 IU*)j ij—iu <j|j£j LitAjJjl J • * a«aliH {j£- J j UStkM 

* (.5^* J-*“ Jj -*kA jjJl *jjl *JM oljj*! Jj-Lt J * f t< i 

Ci^fjluj ^ic lmaj (ji JjL»Jj 4 LlHI dij <k -^ J* J J «■ _ ■ j 

O Lit I I A aoJn ^Jf yL-j^l £ jau JI jj L* 


* <1*1 jii |J_jJI MilLiti l^lLu llLulj liiw < tiUTi ^ CjLJI 

JjLi « fJjJf f » A i ll i— {jL. J* ^*jj L—H*J 
4 < _j£*JI ijLSJ fji LfAjllaj (J>hd1jj A it^U ll 


^ jIaJJ L** J * Jjl*JU 


a SiL L ( j±j u&Jjj Lm it ^aUJI Ujjj !■ 1 1 jLj IA * 


( tJj^lJI qu) * j Luijj < |Jjkl(^ t a >uX jj* ( D ) 

• Y<^ _ YO. 


_ NY _ 



<jl j ^ * j * ^kjj jLU uk *■ * * i'j fjL- * il 

’ jia LmmV I Jf'l 11 

^ xu jl Lfcjj j»jll f <jaLlII 4A*^l1iJL» * jAMU L* Lkl 

Jj * jjM* (jt«*ii i—jjfciii Ll^ic. :.«««il ii t ' ■»j a». _I*n 

t»j » <»f l fii lti* jJt ^UmJaJI j^oij <J^LLLi jfclt ij*aj 

* a_lL»JI .pJLcJI iii ^ ^jJI ,s. t-». J l 

-X jI J t|-jL 1^, Ail 6 j 

j_^-»_» IJ^i * fJ—-Jl £-*1- »1 j-'»->. l j*l t _nil CiLjlu 

1 jl l*?> IA ■ i i L .j j I ji ui L ^ jIl ^Auti&JI ■ ■ * - ti 1 

A j-X^JI J 4 j\ 4 6Ajt H A .h* UH jn> J l iituLi 

* ujUm)j ^llli jj* »L* Jl Aijk>A * \ _L 

^ a» H u* VI AJ—A dLrfXj jjl ^S-xll l> 4. fJj 

idijjj * A a^uj Ola>*i • a-1 I I L*Lu CiJJ-- *j A*j 

* II jL iV i I Aiwlill ^JjU jjil yl j jyjit 

A ii^llll « |>j- |A* ,i . ii l j}\ jjl ij ■* dJ j j 4 .*i t j -fc II a l Ijuj 

^Jt 4-LxjAl ^\j J^LII l 'i« . M J ^ A^L*jj 

AifaJiil (j* Iajj OjI£ £ .kilSj ■ AJUiklt * *■ -Nt a « ,1 it Jgli ^li. 

AifaJill (jA J AtVa II • Ij£- l j V • ULul Oili I |jiIj t AjaLlJI 

•lit yilj < iSM JA A* fi ■ J lj AAm1*) I ,jJJ JjJ A_ (JSj pAl 4 J 

* L>-4j*a ■ Ltl j * IaLuI Ja i < A^lXll aI*j 1I J ~ ****l I 

jjk jajl Ua^Ixi . p-1_J L» Afcmlill Q^li ^ I A—II A_L^jlt ^ii 

»L j * jl Aa jla j jjJI J jjHU * 1^*1 IjuUa < j\.- fcx'H I j_k*^ II 


- U - 



* jjLMj j <jjfcIjiJIj ■_**»-Jij t i±DUSU Jjic. luj t jL j\ 

ijli * A A . fciaUII iiai Jj ->rti j 11 < ^uj *- ^JUJIj 

A m ik ^ i QfcXhal J—Jj « o CiU^JI l ifciH ^ *>>■■-* L* 

« U>J^“ » 1^-4* * Sjjlj A 

*ljVI d& JS Jl * « * r LJki ^tt pL-t 

^ t* jl L_aj Uaj ^1—1J1 a—j fjM l *j| 

* ("'.)€ l.kuLH 

^ilJ lLI ^i^ii ^' ■ - l^ibnii « j-~ “t •» ^jj ^ J.] .vc 

J.i>lI U|iiL Vj i jJj-UoLj Ia|L ajj A njUJI {jC. <jjj1jj 

cfi^t L#^ 1 ^ ,\\ JaiIS. tdlo j 

lj—fj jl^Jl i—kAj J* < (j*il Jl J—Ljl ^ 
y\l *—Lli 4 kjllrJI ^J11 L ><>1 jii'i I jA 1 ,*ll 

^lilWl ^jf. ^Lklill <Lai JaiL£ ^Li*! ^lij * Luu^fl JijJI l^jjj 

A fakiii) * jUaL^II A\ u jj-k m\ _at I« jJSLj JaIS, Jl 

LLh JL 4 L *1 Li A^iU'kU j U.^*4W 4 A \m yfcklall 

i£j fciaV I Ikjl bli (J^ • * j 1 * A—i La lit AxjuS^jil 

* t» j^flC J^-lj (jiall j «• 4*U i jl * A « t > U 11 Oudtlil L-lu\ A±m .U| H 

AAflill Jjj-fc II J j^JI Cwkljil ^iikkUil uUI^OaJI ftJA 

Jl < ■* /» Cj* u^J ‘ ^ ■"»** -j j— 3 o^4 pJ f II j 

Cud < £^L±JI jji ^4iij .1 >aj < _ r jJI a A jaifcJ I v 

< Ijjax Lkd^ jiil LijkJii Ji_i * ^ifUH jKjUiflf L-jJVi. i^il£ 


P. Frank, “Why Do Scientists and Philosophers so often (*\) 
disagree about the Merits of a New Theory?” in Philosophy of 
Science, edited by P. Wiener, P. 474. 

Ibid., PP. 476 ~ 7. , v . 


\o _ 




f-*j>** U»* *j U <jl£ <i) (/ i»j L-*il 

■ * UmIj u. Luii wmj^s jij <a!c. ^jLLi 

rLkUJI^ fUU L+ji *JjIju fJ j j.rtf Vjii* 1^0 104 jlS aiJj 
ULIa UbImj ujuiLil ^aI jL Jja »ljL ►VjTII yiSj * dl> 

* u«tjj) Jfj l 

jj ja Jli i ^-■*■' II jc . ■Vl'fcTt .l v il*>*> JLaJI jSij 

lJju yin)I j * >«*AaJI Liaj |kjJI jjjj {j* JSj * <i j^juj * •*■ j 

|>■>*>* —j> JS (j*j k ij |ilj ■ ^ nnj l i * “■ < JjL U 

(j*j ijl^l u>l ti t II ^Cj i <utjJ. Lljjf, c <uiaJI <i«,»Ull * ^Uua* 
jSLill ^fcyJUil <_lA oil a wi ^-ij ji > i i |ll t waaIoII <siJj 

j*jL.u jfii 4i Cj^J A ijl* A»tiM ^ fUU qaaj L^a SjL^uul ^ijli jc 
* jliSi j\ jc ji>/i V jlil jULiJlj 

jiiiil A-Lfcjl ^ U >*j iu I Ij * Jii Ijll J»rt * I yl JaAj 

t * Awiill y\- f W < ijLill jMtlllj t <J 

t 4jj j^llJl « 1^4 ^jjiJlj 

A jifiiH oVjL>il idt jAit SJLsjl |jJ 

* »l J*m}\ jit U--' *L-liU. jliA Jl jAijll 

J- - A <iii jAJ UjJillLil J*Of I ~ fci 1 q I aJ ChMAAjU ij^i 

jSLJ **‘“1*11 jit j * AuiaJI Aim* ajjI **■ -1*11 1 1 ; " 1 < H 

£j£j t 4_ IjUjJI 1. 1 j; frjJA* <jj£ 

jl La ■ * *“"■** < Lu l^ulujj <aaaajJI ^.jL-wJl wiuJ^JL* 

• ClJaJI gulaiJI idJj Ifl <*jjj La jjA j 
i^iliiL <jfc luuu tf^JI Jl A *■ Mtill jjJj jMAi Vjl l—i|l 

tjJL-llljj t <jll£ ja LJl j_> aJl j JjAAiuJI j^Awh jjUjj XaJjamJI 



* Oiij pi . .oJjJf jjLi £XJ fjM aUJI {jC. juu 

* ^I^jVIj v LiSIL Jfil j dlij p !■ II Jc. ^Jgjjj IS 

■ iI I ^Jl i^Jf Ai.-liJ | (j 1 

JjlCJl iUij jl t 4xJt 4i« Ji (jj£ jjii 4 iLtlilf i_l k.j < ^iialiJI 
oM£*i- 4i1 ^ Jiall S^JiUI <^JiJI oM^UI <il£J 
< 4 Lalill * * ■ 1 If JaljJV AajIam jJL oUL ^ul ■* ^yjl'l L jjli 

j^lJI cJ_>L±_ Jtj LLa> 11 JI -hi jY i Laj Ja«j pj£t ^^£1 
4 A_u-oLjjJI ^jVjLju ji 4jjj paJI ^jljALai ^ mjJJ Jj£ m I ■ — 1 *.11 
Uil*.^ L. JI A *_i i ni L Laic. j * IjmI * iwaj J IfJ ^maJj 

* <LL-JI oLajinU yi <ii«iitH ^ oLu 

4 J MjUiljJji I I I ** 1-lall J) ^ jjjl! til I 

■ ■*! ti ■ i ^ ■' > 1 »~ 11 j «■ ■ Aj i I Ij uS ji N_Jj ■ iJjjtj a F S 4 ;< l j 

J*|«I U LmLm. 1 4jiia II Jfl * V^I *-A>* 

olili _ui^j ILL Jil » JjL \S * p JI ^uLIj ^Liu Ji 4mLJI ^LaiilL 

* (AyA^xM ja1» M £+111 qiLjui Jil (±Uja jjjfc j i utij -kill l| itil Ji 

^ if 4 yJaJI JjljJa (J L'ul Ajiii fjM <JJk_L*Jl *im lilt L*1 

UL^kii * < „ u .jlil jUu J. *L *UI I J^ Jj-if c£i^ j >*l l 

aJV oil joi-A {j£lj < ‘ L*L. ujSj (jY JjV *JjJ *im 1*1 1 

* A kifciijJI olL Jill I^JUaL: (jit 

j£ ^ JaaUiJI 4aAmJjbJI 4_t*Ai ll Jkiu jjl Ji 4 <j-4^aju3I <+*. 

JS ^ J * j—j 1 • *Lr ki 

d IX a, ‘ ^LT“ *■*“* u* J^ * * Mi* 1 J*LfcL 

J*^ ■ k ~ V laj *7 ► L*L'Vl J ^ * * JjSJi » V 4 X. jjL LLJ 

B. Russell, Mystic ism and Logic, P. 102. (A) 


(^ 1*11 * i» J i H Y ^ 


_ W _ 



I i* jjc jk Ha . >.* Cr**-* Whole ( ill « 

f SjUjuj * c«Vj* ^ U ljN ^LLi 1c. j*a^4 <Laaj 

* JS t tf * Vn olk*A dll* ,j£Jj * jVu'i sI#Iaa^ 

^Ul <aL*JI IjL. * l* il <^li jjjf j < A j“ j r * *« «y *■ W«V^ I &Uj Cxj^* 
i ji J£1 HIj jSHJI HLitJI l|l<u 

<aI«JI LjL li il 1 1 dt * ^UUI LaLai J It 

<3* i^jl lill^l i ■ * au l 1 1 # ULj^j « Aallaii i AjjjJI * uUJij 

* i^iSJl dt ^j£ll * ^ ‘ *Lk*iV l 

j-*llijiUi ji UjajH Jiiitil Ljjl <<iiiiil tilinit Ul 

1|a\j Jjilli CaJiJI ^i*alilI <l*aj ’ Aoj jj jJJI 

j UiUojj Science of the Possible « ji-JI * 

u^Hl> ^ 3*“^ ' 3^' j-—l V "** 

Jll JmUJ ^^111 AaIjJI Jjtjl —_ »■ lU JjVt f M*i l 3*"\ * ^ 

* Jj"-* * <5^A* ji • a > j «» *_?'—uJ J '■cj** 

( _ f UI IjI II . AfcjU'ilI ^j-* 1 -' jljjtlllj Jifc lall lj ^**■It 

* ^jli^ll s imaSj ‘ A tt~> 111 £_ilijJi -iat^jVi - i^» \ ~fc > ,jSi-*j 

dJo&j « inventory jkill Ha ^ic. j 

* ^j^_aaiL * »^ t -^- ~... 1 1 jj^il repertory ^ j j ji £ jk 

i_»ji—mi u^j * u^j a**« u h j-a_^ J— fcn* n 1—1*j 

^ |t jl J^ httill * dllAj l ljfc 3* >A^ 1* Aal*l t J i * 

JaL-JLl ^ jg_c. J! Ajg vU~J- ^ill { 2 *“ *" * j * j j 

:.- Laalll jL kJ» 3«>* 15 ■ j' —* *i> J 3 1 * ** Jjfjj * a L^ t v l \ 

* (IjjH jKa dJjS ja luS a aaUJ I <a***1aJI ^ 

jAjUI J_a. ^1 J*VI J—li ^1 A 11 t Jm«j » HjfcJJj 

(^) 


Ibid., PP. no -113. 



\ fWji ' ^ jaLJI *JlJ JtltJi 4 jj __ili~> II ■* t* H jJKuU j^jA 

^ Luljbili V ^>^1 ( uJIj i !■ || 


j ? 4 « >J I »—iljitVJ ~i*^^ — * 4ii^Jill ^«i L* I jti 


♦juu J*1 »■» ^Jf ^ l ««ill yl l 4 1 gju Aj u L_^ jJ= U U y^UJI 

* l ia li l lj ' A > u Ia OmjJj tjj ■ ~'J * L-ljJ^i JAJJJ j- ■ 1 *"" 

jjViii I | ^ i ,ia If ^ i^JJ A..»La. jjJ Q« mjJ A ultli 


L-I^UI j-jUJ 


Al 




jl^j^ oj y -a—■ j -> . J I I ji j^Jx AiiulaJt V j -—y 1 *«j 1 * £"*J 

i IJ-A ji AjLL L. J I AmjLu jj j—*JI iJjli ji UaLii Oi l Urt ij * La JI O f 1 

j\ ^jL-41 ^a Lcjj aJ£ I j* jA .Wj^ -Li lii*) VI * ^5-Liil JjI^~iI) 

I | |C Ij 4 ^jlm liJI jL Li V aamV I J I Jjt rt'l * ^1 ul I I 

A^J^Ua* A— JLi * yL-xa.S/1 AjAa. 

* 4. .*U.li U l^jiAl tJ jJI AjjjJI ji < -Aillsll 4 Jit ' *111 • I wU-il |Jaaj 

AAmIaJI LLaS Jjjkll! .1.A.JI ^ IHaI l. kl J^il LfJ tjJJ jAj 

_I JVjImVL IftaUlA^g A—rkxii \ yl A— aIx j t Aj jJEJ I 

* ■ -«*■ 1 ■»- ji 1 *1 J.-j ^ i>^ jlj * theorem aIajia Li^ki ^lua] 

* A Uiirjl AAamUJI jLUj AjjaaoJI |Jjtl5h I jA rtf 

jjjix * l ilLj V CiLa.k i* u jaaoj A^jaU I ajJ] JljSj 

A. til L|j1j < A_iimliJI JiLjlJ I jA lu«t. jju V Ifjl jjit li j|iiu 

j-w'JI I * -* J^lf- jaC * Ajjljil AjfaJtl l JlJI 

* aLLuJI qa 

jIaIII A—IiUJI jAj < ji« aII a Lujjiu ^uu AjIj, JI J, g* 


('•> 


Ibid., P. 12t 




j\ L Urtill 12Uyortl ^_i2j L*S verifiability 

If **■ ; < 2 ji»j jju-jhj * Lu^jj jl l lLUj ^j£j L »1 4 • 

* Jj.t-fc.U l < \ ii-Ull 

A jJ i l ifcU ( jltfcil j) ) i_dklbU £-» ^iu OS 1,1 ■ A ^ 4 j 

UU Umw I \ 11 m \ ' J*l f J Sj 1-4-jS J S uiJl U44 ^Jfc 

- jj .1 ^iw Ji u>4wU 

£_ 3 j*iJ * jl j L*jJ <*■,£** iJLULi * (,$j. I -fc XI ■>>-> L *1 

■ i u* 4J4 *-JS ^jUuu .1 ^X._) • ^ J~4 jl ^jiuUill .1 .-fc.il 

“> fjk tf | t Jl ll J l *■—^ ^-AjL-SiJ 3—*3 « (jJ-** Jj\l 

JklaoJI iIi LU**! £>UI 3 *j . —a-il ^jjtUlj . ^JULJ 

jiuJllI J^JI ^ji \ fc4 llfc^J ^jJl J ’ jj\ * n >V 1 jilll C*> *lU ^itfcfcl 1 

u±i ^1 ill £*Jl* ^ilt ^311 i—-«*UJ 1 f-fU/l Lg ^- 

l 0^-* —f-L* . f+Ujij ImIjI 

^ jL2 ^!^U.l fjillj j\* J_3*l f ^ji**i* ^» i « < j+t 

4 m> t ajll Cm**J 1 * \J “^* J J 3^"^ J-*- (j 1 ** * * ia L J I ^L^tli ll a 

J* 4— 2 * tjSjUl 'if l» fU 1 f j li* U*ja*\ULL , 3 -al— 2 . 

£j| jJlj *iji^ U jj 4 *j ^j—*j dLiij * (\ \) 

* JrfJj 0 j J ^i^Jfc^Ul j 2 . jU-iVlj 

^X4 ti^uii jjjfcUl > -v» J™U.< ^r* c ?^j 

<1aIjJ 1 Vuljlj ^ 1* 1) ^iJrt .kfcf. > iftj ^ i wi * jfci-*Jlj * tMtUi l 

<JJ2 j^LjjS ,1 jt * JUa-21 L» «Ul bi ia T i L# £l 

C. S. Pierce, Values in a Universe of Chance, PP. 140-1. (\ \) 

UU. J1 *• —**■ "• ^~ olIJUJ (j-i ajj J—i ~ > jjj (*) 

LfcA^I < ^ fcllf 4 flmlft 1 ^1JJJLJ J^.1 uljS jjM . ( VLalill 2 _r-a L*J t 

‘ ^kkJl c**j 


_ Y * 



oL—-hi ,j-i pl*JJ p-» <i£i -lUli Ijli * • « ■* 11 a . tjtUI f 

1 |a1c <LLm A —j.*1r iijju ^jlr. i s^jl£ (jlj > ^ j sUjalJf 

iijftil uLL luij j'n* » iilaj t L*Ll1I 

Jjhj'lj J*£.^ ^j L* > jin J^_u all I 1 <±..\Ai pj^Zi A >l*f * 

g^lJf «dJj J Jii V j ‘ 5 Ljfc i J r^Jj Aj-K t^ku JiA J u 

(^Jl * - 1 f jJ *JI f J - SS * tP* yl 

VI * A j imlil I AjlfejJI ■* jjM JJ . ^-i J * vlhiiiJ 

Ouulj jiil i»j jjJIj A_i.IjJ,I ij^jjl j_i<nii jjJI jjl —jj i |»\ 


UjL*j p j ** l V * .i .»i pi * JI L*Sl«_i pj ^iJI ~-l j ii l j mj 

yJA—II jl *4*) U <ijL_J,Ij <iJwj^JI tgiu**ll ' r - ^ * "j I lj < pi* 11 

^yk AJ r- jj | Lj i pj—i3 ^ A * lj L* ij p pU j> L. lal jjJI Ijidit L*jj 

1 | u>ii jt ^jjj (jl p Jfcijju V Iflllj * p j ■»11 idjjtfcti» aJN ^ 

Al±Aj J—Uli A—-Jl p 111*11 j • yjSj (jl Jjjujj l At - fc w.L- -hJt Jji jjJI 


* p-LaJI J AL*lill 3 ^-i. JjLi J * 4=k* Ji ■h.'j 11 p J) p ilnluu U 

Ifc j ~*fc- | pic. ^KJ i i ■ uli 1 1 J , | \jLlU fjjl^uCi ' Lw-i AAuii jjjJ pj_ aili 

I A tiflall chil j_aJI > A_Jl^Jf Jj ■—■*N ^jc p iaumj * p ilc 

* L y-*JjJI _*•■->- ■ II wUlLu 


< (jjauAjJIj j^-k^LXuJI ^If « iuLJI ai*m1 a !I u jic. j i rt~> i j Vj 

1 |*\J * A-luiSjLLIJ Li. jl jl*jliif J—l. ljAIiA* p j■ * pju au ,J —j 

*ljl I—fcA J *11 p^vl jUi I J —I Ll ^ jjj V Lflli jS i_»Jk 1 j-* 

yj2kj I i>* oli LfcJjj * J** c^>*J * 

L*+j\j Lt^i * € pJ—11 — Aiju-iiJI i : 1*1 x* JSL* 3 ^^^ 

jjLijSjlj • ^>-».L ji —^L j* a_». jjj * 1 «| * > *fc I j (j li- 

* lt* 


pl^- i-hAoll J—ilj « 



*«JIj ( ^ * ii*S *i 5—ijtlJl ciLii—il 

^IaJI 1 * iA mj , ^aJI A« M ii| II yli *^Lj t ^jj <JI jjU. * — -■—■ 1 

JJ » J jjJI JjLij fj Aj!\ j > ‘‘j * ( \ Y) ISi a 11 ^j«feUll 

jj*j < l^jL lpli|u.ij 1 |jIL^ju < 1 ^.t jj »j jjii UaaIjI^UI 

iOLu ^aai < ji Ljlyy V jlS I £jUa \ If *_a1ju ^ 

' ^31 ^j! jjtm ,^-J J 1 TZ 1 UjirfA 1 * J JglJIM»»^fl 

^*> at» ^Jijji , j—i.1 ^Ui. J +Ja _11 U1 

• ^jU«JI A*lJt Lf i ii>Ua^aj) U j -fc *> ^Jc. * imlill l f jit * SjjjaIa 

otljij Cjl_>jwfc~i If j a^jUM tJ lc. <—mL^JI jAj 

< Jui-> jJI tJ i jjlalJI £ja. Lii »a ^juaa ^_L» ^jJI —aJI l^-kj j * jJa*JI 

yAAAu us: * _) ijM jJLuaI^ji ^ i ui \\ 

t^j! jji ft' i <xoUj <j * Lie'll ) ^aI^aJIj 

3jJU-_*j.1jJ 1 ji Ail la^bi _ _ _ jjl ^IjIaLVI ^C. 

> iijlI ij* l ■ A <aN, _ Ul ^jjl _■ siLt r^luj * A . tl-fclgit l|Airtilili 

UaUJIi Uaaa *dlj ' i'A jj <j1 o*^ u^Jj ■ ji 

i I—Jt ji U^uij »,L ,aj \ . 4 a , UUii ^ Urt'l j 

* 4x*JaJI i^ijUit Ua aUlIj jU.J? 

ji C £,1 ilf AjIiIa^JJ Ijil Jj^ll j_jJI ^!*<1>H ■ . A-ll l . jl^iJ Jjl JjV 

Ulfi (jM xJ lifcLt ^jIuLIa AJiikj (jAj jiJH * (fji ftr . sj^aV 

bi’it j AjlaJ a JI Uili jAuJ Ui * Lauh U^ilibl (jJI j .»V l 

CiLdljiiilll jA ^Llu Ijlbi CuIjIa ^lJ^jj jjumJ <UiiH 

». falSj \ywtljbA IMaI * >■*- j* ■ -*■ f ^jjJI A ja|1LIj Cil |j> jSil j 

E. Husserl,Ideas, P. 225. <\Y> 
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Jjjjj JjLxj A * lliijJl (jij * jl J\ i rfxi J I t£jif ^ 

g * * « : I ^kl—II jjlalll yJ-iyijJl <*-jLLu >■ I |J JI aIjjj 

Ijl ■ ■Mf l «ul1j <MJA£ Lui^ ^Lj ySJ l^AAIJ jjIajJ j) ■*'■ • ‘ I ji j 

( jt ^ * L * * 1 Ala I i JJ 4iA < iil l J m Lj tJ A*!* oVir»J 

^ * ■1 J Jjj-Xj jij jjt Cl^4X 4j^li L+*MhJJ 
4—i^lf jl Ajylij <a-u>j IfilUi IfijfcM ~f * UjLa 

^jLaII L^_*l j*Jf jl * jjixi ( oLlaL* jl ) jl < <»i■ * 

La jj-ac, jjj <aJL a C“ IS * j£. I jL 


tjjlti ^ lAkJJJJ jl *->L. *-‘~«Jt* • jkjjJI <itd l|AAijj ^|J l>‘n«l I^jVj 

(£jJI JuJI j£ ylj i <j-UJ-aJI l^-jL <jljiu UAAJ 

<fc> *V yJI ‘-ijxooj yl jfcAjJI UfaA j * <AjL* <lxyA yi <xu- J £-^J 
yjjii 4ll-*«aSM yd Jl JjOJ yjjt ^Lj'cjl J Ulljl ^^ y I (JK* 


>Ldi ^'*■ ■ y < <iaJjJI 4aiaUJI $ jt 4j^.jj«»iLI JbUmI j 

4 * .- ■ «IO jl Cjl jl iif- 1 < A If 111 * t'l ^iaJlj AuL—JiJI y*J l iL**J 

<a 1*J yjl *J_tj *iSJj * y-XAd^lJI <* Ujj£i j'l 

4 tZjll*MlaJl j*J jLjlxVl yi ii^A* yjSLV yj-X ^-l*Jlj Ai.^ U II yAJ <iMAjl 

• <11m »>*w Aj^jJjjjJ yix, ,....» - k J I }*'* * l| _ >l r j\ IfJ j'l 

AjkdLaJI IfiK X* t|J yL* olj^vjl JJ I < w * a! y-A Jlij V » JJ^-t 

^JjJ( AjLaJ ^ 4i,nUI| ^y*J yill fl <-LJ jl • ^I*1 tmU ll» * LAjJjU-aJ 

\^« J jJdSlI JA xjJ I yi yi*J \—*il ajjki *>* Lfiij yill Hxjll -U£. 

< ^*j vt I j «LdJf j fJL-jJF (JaLmJI <ai j* jSa! I j La^ ll (j jSj yV 

yi £il) jljtlj - £-§ljJJ J-S/I - U a -xI yJI 

^ If i L+JI ^_Ui*_lI Lf »* <dliiJI <*J-ij yi y jSj yl jjJ II 


_ vr _ 



<jUjI t jji* »H UjjtJ I S . W 

* Jj _J jUll J 

jilau l^jlj i * >!■ -fcj ■ ~ ^li J l ^ ,jjJ] -~-' * - -1*11 t*l 

jl i (jt I it * U u> j < 4iiia ll ^ j jp+MJk 

* 4 fi > 4 > L *j * ' y*y^± 

<JVj f JC *■* JaLu yl ' « Aj*t*Jf iiyJill t JaJj 

(ji ^ 1 ,»ll y* j>* > AjjjJbi jjJI ji*iu U.i *>r cUjj * -I j 

jjlc. 1 J jji U_l A l i rt H Q,fc i * *lUL* y* La^j-a*. 

j_JjJ i pjjjl l .|if ^Jvij j AiuliJ) Aiilaj ,^4 mli jiw ^ aJu j-i 
• #1 < E irtjJt (J^IU jl * i|Aft Vaj La j j Jj 

(J^ Ai ialilJ ’ll pi iJlj ALmUII A_U*Jl ^ Jjill JAJ 

* AjJt « Woj a p Ujl a AAuaj a ^jSj 


ll AaJi - r 

jLLi jl « lv 1jla jLUlAJ ftjU. Cili^Lk la-*J1 

IjM utbL*JI i. urtil Lj^j ' A ^mUI L (^iULLH jjj * ^ p !■ ll Alwili 

J—».!j II Aimii J jjl yuu U ^jU»\l pJuk* 

wAj^ J illl JJAOJ Jjjl l|* I ■ Aa.L«II jfcirt JjJJ * ■. kA jl 1 

A_k£.^iJ( AjuJall ^aL^JI bjjidJ |jC ^LaI . p la II j AAmIaJI £jjj AJ^Uil 

■ pj_.J] 

l^jfklj * I^aLuj <kt J ill ^>a - fc *~ * • jl piall aLJ*j 

Uk-IiJI, V U^ tf al JLJI JA US 4^*^L ^aM Utj lkJ il -j 

t£*UJI puUl ,ji L-*l ijJLU U Jja ^lt ^jjjaImLI ^jjja iojJI £>* «<j*UJ 

* lil-A (j* 


- y i 



* A j i nU l) jJjfcj ^UmJ* Jj<yj jl Jj Vj 

f LiJf —It j4 UA pJjJI j * f H ^1 A^U fc U ^-Wi <^Aj 

U*^J 6^ 

* JiUu l JlLa ‘k* i Ajxuj LlA j- * Ij I *u ‘J^ 1 jl Vl • i,iA1u* 

^1 - *JI j/i j*--' 1 Juj—>. Jj ^Lfcli CwjLu .I»**>! ^1- Ml\ Aiulii 

* i^ijl . «1 1 dU* Jja. • ijmliS i Jj i < uif ijjljM pjii 'J l 

♦ tfj-H t pJ1 g-AUil J j ^-j 

<jll^Jf fjlt l> > - tf J C t>* JL^j U^*i La 1-iJj 

^ijHi < f-J—-Jf Lfr i I|~*.K-J t (jUjj < l|ailSl Jt 

^L-aII jj>EJI J* J4£.J f jL-uj/l jU-fA. jji 

* Uj »L fcinJf **■ L* (jl t Of jluj jiajJI gjLllJ 
dlj ^ f-*J * |» 1 , a l l 4 —iLmU Jj t ^ 1 , a H Lj-uJ >J 

jiL- £-* SljL-Jl ^a_J ^Jc. u^iiij < 4— >»U U ^LftA fjC. 
u) u>J * Jfc >—i>*j JiZi Ui f 1. *-fl 

U* * * ^ ^ <U_«li < I > i f-fjljl t>* aJj jl l * jtf . t-^jjLj 

* 4jJ» II ^».KQj f^aYjLu 

(jSUj r £5^ * Jc. a £i.iajj tixuliil llaL> La f jlj 

^iuJll Jj a.tfcii* O— J V Lull f JjVI f-fajjf ji UtluAjf JlJf 4-u»L»JI 
JL*-* tj}*. Lfcj^eaij jl Jjj 4—jjljpS. JS ^ f l . » I I 6^ *4* <jtj fi*Jf 

JjLiH jl fi-JI 4l*J » . U (>*j • j^.1 Jjj 

JJ—v* J*Li jjlal*J Lju** dij Lj^ yc dfj^j 

4^jLmajV 1 C*Lift Lkil jjlu Jfcj liJl *Aj K* pjalf 
4—JV jl ^ 4—uii.dlJU JjSi jl JJ—iJI LuL fiilj Vj 


- To 



Jj * ,'JaJl ^1 al^il jl v^iLcjM>jlL 

* f>i*Jl <*mUj <J \ il.t» l { jk Uj^L * I jh L »liljl ( ' f i <J idjjM 

*• 

* Ajlm li ll Ajj-lklj J^i ^oJ! yfrk I .^uLhJI L*\l 

Clljjun III Jc. A iln Iflll i^iLu^yll yA > I A_lu*jJLi l^u iDiU j 

* a—» ll jl <lUJf jt ijl—ll J, 'i* 5-^JjJl oL*j4iil jl 

O i G .1 i CjLj+H I dlj (JSfc—I * Jl — a^Ii A ...Jfc htiaj * IjjJf 

4** [J^J (}1 4l * m L-mV I ^Jl V jL*-JJ * * ‘ * 11 

V <jLkt Lfjli 4 JjLilJi dLIj ^ic. AjL*.VI I *< *j * uS* ^ 
<j^ < p-i—*Ji ai*« i ■ ^ *Tii <jL^i jjA Jj « *■>■»* ^-L >ii 

^lc. Jj ^ *U l JVj -VI (jl*. ^ ■-***» IaL »1 l tfca jij I4J 

* J <■ ifc ‘ > ^4 L* 

* * _»*•-■ I * 11 <i^)uj ^jLuii ;V j i_ljI aJI U“lj 

■ AjjJbLI JjV I JO.—u * AjMj j jt-J ■—fc-iVij AjjJadJI JJ-* j 

S pXkJI £jt cLijJI jJc. S >j— iJI Lijk ^14.0V I i*ll«_» J-4 tS 

Ja 4 <laj 1I1U y**»y+j ^LJI j^u AIHjlII *^iUUf yy *>-■!I 

JAj 4 A^l y*l\ {j£. j£Ly** ^i.jLk *jlj (J-A j\ < . l5f . * Ll-ll Jj-4 

jl C.Ijail t±JLUI I J* i t i j j ? <j\* J_>—*JI 

* ujU jl < jl < J—i*Jl jjA J—A 4 <» y*l I ^l—»A 4 

ji U J—fi «-**l*M 

4 ■ »4-vi ^L*VVj ^ L .«Jf Jo-*j , p_L j JI Aii-la (ji l Aa J * ^AjuJiJl 

^ JI jjjmu 3 Ld h a J . f J *H ^fjiT JS — 1 Jj 

* l|l»K*l tjja • JjLmj *_i j ■» A ii« 4 witjti. 

t ^J__aJj ^4-1* L|_i ^lu ^jjJI Iaj— ij fjA Ljlf jaJI *J—A Jiwui j 

4 Aja a 1 Iftf. JE V dUi+J 

— T*\ _ 



»>_» ^aJI >H Jji» IS. jij ■ pLJI idLi+f 

jji^. ji p.i_ *h <*.ii Iaj * ua^jJojj a . . i* ii i 

Sociocultural ^UUI ^Ui^l <3Li** jlki M)rA 

• (^J*LiJI 


A j I I aJIj A w w i lJI CiUJ Jl uha ti ( _ 0 ^JI « p_LaJI Ua.j Kni a 
A _*f~ I jSy I CjI jU - i ll (j* I j 4 Lj < ( ytlt ll i. i^jJtj jl«n ^lll 

pi*-J £jjlUI <*_l»Lx jjJIj ' {Y)ij»JjJf ,J—aJ Ajilj IIJ 

4 pJ—pi*- p j—£ 

U (JJu « AxcJlqJf CiLijiiuJI 1 jAi«illl Jj-a. 

Aa i wa II ^jJI <luJj r If jilullf ujLitl yji jjl -ui^/ Li r IfJ 

AjjU^IVlj Ajfct Uia.^ I j <kjUjJI ^U3kll £ jl <luLt <lij * 

* (f)A^wU^J(j 

<iji3 jj J. X*- r»j 11 « iJjutft » jjl jJC. 

\ ij * jJ_jJI U**l< (jjjj CA it u Jl »*lh |^4i AaJfttSj <- Atala» 

p Xft—1 1 pi. J j-A j LnoLk. Lj.1 vu m « Ljl jjx. O^Uil tilt j, j . tjU-i 

. Science Science 


jiii (jx plaJJ »jj JaIaj « >_ilj_)li * J jJL» \jS 4 pJjJI pAc * J 

A-liJj * plxJI pjtj aSa.^1 pl&j * pi&j * jjolil Jx* Sj jftl* 

A_xl J jlaj u_A piftJI pLI Au«jjjJI AxfJU jl jjJj* j j«j < ulijl^ 

p_UJ1 ^ v i <>qj ^4 li^w\j <iutlili Aft^* (jl Ji < piftJf 

pit c^Sa ^I ie^iSUI Aiutikl! j^xJI 


Feigl, Philosophy, edited by R. Schlatter, P. 47. 

Loc, cit* 

Loc. cit. 


O) 

<*) 

<^) 
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* <kii u-uji fjjji 

.#• •«** •*■ 

f—i*JI *1* Jl iiUila {jt. 1 j*^ 4 - 

tj-ll ^IaJI (jV * ..rJjJI <1 *mJ j> t ifiLlijj 

( ja1«JI ui v JI <J*11 ^\ .. t _ y»Al i1 j P^Lujkil ^U. 
(^)^LJI *iu*l> (j* iJLa_ll L£ piJI « ^ x liig^U <L^L 


J j - > lilijl dLii (jl Vt . ola.IL mJI I (j - * Lftj 

p-*J * * »lW>l I <ULLa^JI ,1 >~>f ftUl ilmli *-J ^Ajjj (jt Lf jk_iXJ It 

t /u ull UrJ*i ^ —* J — 1 I—=kllll j ( L^J » p ifc lt <Ll ^Li 

<llaVll 1 <Jj^]a JjAJj I ^Liilill £ Jj>i ^juk f ji& ^laJI Aittji ^j-u Jit jlllj 
* *LT^ Ue^*V1 LT* 


(_y*L *Jj * ^ la II ^fllutl JjJjuIJI ^ JI 

Oj jjJ-y 1 il JL»-* J f» * L | ilt 1 i t 1 <3* Lu J1 f L»l l 


dlj ||^lj * * ^4*i* C<ljL >j .pJLoJI C>LjfL ^Lajl ji SJjUI 0^1 
i U jit * dt— 1 a ,j 1 *•*■•*■* * 4 —i. j w*lL 11 »s 11 j (J 4 f jL^aIj^I V 

<L -> . jKj> x jl ^hijJI £tjjln£ ( I 3* ^IaJI *-■>* 


fJx. <>■ +j 

Ij*j * f_L*lpt,^l £j_>* l>* **** 

fr^J 


j* fWf c*-^ 

f i f ^LjJ i^i 


ill mL i u*aj ^^lc. l|lt Ji iJf M i— -l jjJI uTj^ >*^< 1 L% ljl < 3-^ 


R. Carnap, art. Science of Science in Dictionary off (t) 
Philosophy, edited by D, Runes. 

H. Feigl and M. Brodbeck, Readings in the Philosophy (o) 
of Science, P. 3. 



JS jitj ijliuitl U (j! j t ljjj > fcti j iJi l ■***!! 


■Sfl 


(ji (J>j « 6 j-4 Li+J U pJLcJI 4 I» ■ U1 

US c <LaU 1U * <jLw*ii lffc*A^J U jjJ ^JjUj **11 j 

* l|J LxiU Q yg l j I ^ J-lc- U L c. ,Liiul ■ ^4J Ijj ^UJ 

jjSJ UjjU«jUIl j i_ijUll JS aUS (J jk jJj • Ijjlf Mjf* 

t_ijl—fcll at VjhJjjAj jjJ jjl i Vi IfLt ^yaJtXny 

fcjlfcU t*J jj> -t J-*.1 J iu^ fj* tfSI iajj jiUwjUlIj 

jiallL (^1 A m* t (pAJ ^iJI oU^» l I <jUj j^jSi 

J>A ^Ujj (jitkJ ^jLu _)Uc (JA j>A~t Ut. VjiAl 4 lfit 

■ V tr 11 

^JuJi y* ij ■-»' ■ ii at jii i if] ^ i >(1 iimitj 

w>^* M-t'j lt* iJ 1 c ^" ‘ p-^UJl &Jla glUi 

* Ait jjj»ft jji yAwtiiJi i— i a a i j j*- l n j ^Au **■-'■* 

if* * l Lf l « aoA ^- S .- vj jj* «_ijA yi luJj 

ijjj-il <yUll JUt- (Jj "* *11 1 jJaajJI Iua 

*■p fU is wi t ]]! jjojk. ujjl * r j.y.j| 

l^i* J. yj £jJ AjJllJI Jjj-aill UiS—1 j * ^jiaaJI y4J jLjlill 

* IjjU* UJ^d CJ^ <jS-*-» *}/ <Lu*LUf uiJaJlfl f <Sj*ll ^j-ll 

o'V » O* J * <i«ai i 

< fr t J bi^ 1 (j-i Uk (J-1-C. jj-jJejj Uil 'jU 

' »Uil A^uj lilj jA *a *j 

wjU^lil ■ jj j-k M ^V- Ai. j*** —dkJI AjUmli (jla -Ci-jJI toA jjlt j 



Boutroux JmI Jj jJIj ^ Jl ,>•*■ i> * »JI j «. I I 

JCSDS jJA* i j mM.ky jj| ■ w ll ^jLaJI idJj£j < * ^^jJI j piLoJI * okj^ 
jjjtiL j^lJI kiiVjL^l 1 J*. M »ni < « ^jaaIjkJI JjSJI * ^ I »L^j 

jjj ■ *11 «_*l Jf ^ j-uill J ■ Vr AjiJm_ JI jl j* * 11 1 1 - 

* JTjUJJj 

cfkll j fJ*JI J>j <LaJI Amii C*i^il a ^lj 

jlil AjIj ,c oil a «nti uJAiliii i Poincare <fj I ^ I j» ji* 

Gauss « * ti ^ 4 <jr*^JL>J I J* 

* (‘\)i_ij l ^»|l ^^-i-aLjJl fJUJI 

■!■ tf j jUI a*F A > 1 * * AJ Uh a j Aja^I^j JjK U ,.pJL«JI iuj Li 

jLyjfy 1 ^JLaJI ,jJ « JjJ^JI jluuilj i ^jjJlijjljJl * ^ul ^|_>lr ^lLi 
J-L~ll ^ (f ^ 1 >11 Aitmli ^juai A I * 11) ^ Jllij * ■ -^ 1 - - 

«>-yoS « a^Lj _*uJ 1 - Jl* .^UJI ^Ail 

* « fJjJl » Ql«rt 11 

L_li j*. i u VJ * fijJJ Aa<ail ^JJ L*jl < jn« l* J^i Jjl 

Jaj l i w j Vj * I _»1 H oljjlj jtLjiJ jl VI I^jJI Jj.-fcJJ j)k*. \ jl 

: JjS/l ' oij^ _>aI jj (SJ*-* fl*J1 <j-* * a .. J i li Jt jlj“l 
r l_JLVl < Jj- Jij all I j joulll fjji\ 

Ai£ ulA. AJJ L » *J * 1 yl ■ * 1 •*■ LI I ^jA f> A At 1 ^ Jl fJjJI t I 

* AlJa qjAIiaj oLjkij uLjj i.* 


B. Kimietsoo, ‘ Einstein and Dostyovski”, Dfegenea, (A) 
No. 53, Spring 1S66. 

* AjillJI J j t ft lll ji 4J4J Jj* 4 »l»H J* jA^UkU (*) 


- r • 



Atm.ll LaI Jj—& ^{jit ^ Ji (jl Ui jjiyj 

At mil ^jIj^JIj tluoJl *^_^IjJI aLIjI fi*Jl 

^ m . Vjajj V pj^i fJjJI Atiiili ^’Kj j LU l tjL* JjJ j 1a»JI ^1*JI 

• ^^L*- L+l £,l£* Vj 1 a— lj,a 

(jlS t tffcwi V j£j uj J ' jJ. Jjlii 

} *J * ^TA jq >A ^oil « jlil jialil * ' jjLit Ma-ll Jjl 

0^ c* r >JI ■ ijnm idJj&j > . ibv* jjj >ii> Jl £jfclL» * j ~j 

UjjJI Ijjl ^» ^ali JjJhA * jjJjSjJI O^j ^ l_k,WkI) jii\l i I 

jjmLmI jjJi. ( \ \ ) « ua >11 Jjjq “hJI I » <jlj$ Jjj Ajrftjj 

LJ4Q U t (jJJ L* * ^loM itl IJA l| j alii Lj JiA UIm * [jl5 r jiill jUUI yl 

Al4 i ^jSuiu <■ i>^ (Sj*^ Vj ’ CiljiLUIj ujlajJlj ^jlijJi ^Ic. 
Wilt JtrtjJl ^a *r Jt-v t ^Liil (jKj . I ^tkllaaH ^laiiL 1 ^LjJ.1 (j—* 
til UJ^ JS yli 1J-A ^ 1 pm Ij!j * l| i i l n j 1 uIl j 
t^iL-lll ui * ' oJ —f 1 — U^J * ^Ua^I tlljimilj 

tqLaiV i (j* yiol ^jJljlljJ < A jikU yjSj ; J (jj 

* jiulalJt ^M*t ^ Jf Jjj utajJl |ylUl Jij*j yl 

^1 * £»V JjJ—jA-fl <5^1—* j ki ** Jjitf ^ 

jLik j v Aj*5( A ia k i l l f^-h . i (Sjj -*-» ‘ ^>1“ 

^Jlllllj 4 UK •-u'i ijj 4 ^Laa! jjJ # U*iU j L uj 

^ j—Aj Tarski « ^£*-^15 ■ la*j * « a ^ li-jli 

qj— (j* k£L±J! ^1 J—a*V » ‘ Jjij —*11 Utl 

jju* * A *lc. Ai^p a t Jjl—1 a * A j t ij -a. *J 1 ^ jlai i jku H 

/>-w_^U £+** A m ljJ JL* JS % * * « AoLLilmVl ^j i *H 

y«J * jJI ua ill yJjljA y* 1*1-A UIjiA JS L l h* i t 


_ r\ - 



t loi J wu il pif, fjk *Xkli iljlj jLUU fj >>>LH 

' (V)« J-Al u^u 4n^iU > amU-uIj IaS 

Jj *> * » ,»* ! JJjSjU € c -H-k ^ 

^■>»L 1 I j« jlSj * ^ ^ 0 ^ pic- p^l«JI <L*k l < 1 » jjjLAJI 

*o^Jl • A^Jtj* 3* * u j*1 IuAj * 3^*W fjk pl«Jl Aiuli tjl 

uiM>i pL jJI Aim It La j , m i o *JiJI Ja 3* ^jiJ i ^iLii.i 


ijiUJ pji* jl < tui£*JJ dllj LIjuJ uiij (jti jJjj 

(J^AiLaLL IjaJ J jl>l* V l plj Uj ’ plcjl Ail^kj ^aJ^jL *;»■ <> atM 

* ^aIj <jUjJ» l*+il fjLAjyl ^ jA*++l -JAM 

* j ju a jll jlicil LfAN jjjJI £-*.1^11 i^ij 4I IAA p£j -> *j 

p-^j * Ija fjk ^miII jI SIa I ^jJc. 1j|£m jl Aj iUU I 

• i liy.^ U ^J1 tfjjil J C«U1I j* «* j *l JAA j^iJI jjjjy cUj 

J * US i piaJI Aimii ^jM Jaall Aij « il jl ^WjlLI jl uuj ’ifj 
Aimii 4_aJ Lftl y <Aij * Ajimli tiiaU* AjI fjM 

jj U i« ^jf jtsiiy ij « (jt-M^y^j aiuaU I p ^i. ■ i pLjiy^ w ^ pi .cii 

* J*L ■« ^Amil 


■ k dAL piihJl Aimii AmljJ jl Ulit * JjSIm L* ^ic. luAmtij 

4 1 ~* I j jjl ijA La Lull ji&lj i <iaiuJ 

^WjJI jAj t UjJI yjSi LiijfJ-J jjjij—J 

IjA ^ ajMajj pUJI UL^u AjjUl Ijj«r»~> f[|A JjC pUil I 


* p y *■! * j U^jj t jhiill Aa*1 4a « • -jil (V) 

• r* _ T^ 


_ rr _ 



h^ mU I aJVJLj j^JI * 4 114■ It J <tiu J| iLliVI 

fj LT*J ‘ jtiat <J»ii ^jSj ^ ^Loj ^jjl 

* J^4 

jt p Uu j * *4il Jat plail lilaJLu ju* ^ >l« J ^ -"■ ■ ^ 

4 o L^m jHj < 4 U iVI a^jC £_* j jjtJI JjLiIj 4-iilii 

* jr*t U\J»t>i p-La-ll jjloli ^jjl AjIaJI A.ln'vJl ^JLl* * ■ I -^*1 jj 

JaUIII jjJI f j *A +j La a * i j * oLudhJhil j j- -* iU Jk, 

I ^il l jUill (jV liiijj * p_Lft_ll ^Jjlj Ja)^* qIa^iJI 

L-*J! ifj* Opi jjJI pi*JI JjJiJ pUi (j-^fjtaJI 

4-1 U iii *2j i ^aLa 4-1 i_i^ju *$ . ^jjSlJI j ► \ I »Uv-4| {j* 


* J* 


pi *11 Ilf 4ji\u <Alj uiii yt L ".j ^uli jjImJI UjUIj 

,jjj L|_> p i . -** j ^gjl 4 jjI— uj j j *J « JI Q-f^iI c*l^>c- s t * Vk~ » ( ^J 


* pi^ij ^A4JJ jL>m|"ij lXu»J 1» 1 1 >—ftjUij fa AMi pj * 0 ^*Ji 

.CjU jfillj < <ji4ii^JI AjULuaj <ta^ll 1 Uilit ilia i ^1 jjuiij 

AjLjJjj £+a 11 C*ljJ^ * OL^lalllj • tj^JL)— 

^jij < pi 4 Jl 4—nj OLjV I gj !>■ 4 jJt i t— pi Jjfcl !■* 

* oUi-^Li >11 


p jl jjj ■*'-v 1 — II ^ p JI 4 ftjall i^jl if I Jii^i I Jj'i J 

. J -v M jjjA* l^JUdji L.1 UjI I LaJI JUa £ Uiol J <±£- i 


6li 1J ^ *1 uiliJI cil 6Jj.1 ml I 




Lta.^1 jj Jj'JJ 1 


£ja *t ail 4 j uj pl*Ji UJjUl jji 4 j i. .»li l l Ualja^ uj fi* l “ J 
4*.^ IaH .^v-w L* ^Lmi * <*£■ 1 pjUl jjLuij « ^ijUUIj i 3W I 

Jn ~~~ J jl-=»_j iLLa <AjlbiA LuaA. * alut J 4 j J jl ij l l 

* lp.-,l. S^jjjp p-UJf 


(pi ■ Jl Atuli V _ p) 


_ W _ 




Sjj __*JI ctf 


: *u. 


4 ^ 


* jojIoUlj ^ 1 ill 

* f J-jJI jgij <■ fJ-eSJIj , fi_aJJ 




[ 1 

fJ ijjaUw^ I^^-U < I 

J** Vi y aj uj ^jdwuJl Ujmj iL<f VI 

1*1 ■ ■ i ll ^1^1 ■ iili* JJ oLt-jL ujcjji jii * .^uji <>*j 

4 u j a jI If ■ — jjj ^^i 4 i ^Jj i A ilia II j <jj*■ II « **iVI 

JJ <^1 £*■,** *^U* ul _>^- ‘ uj>^ (>* v*A J** Vr 

* ;jy>» ilij 

<!■»+*■' * fj ■ ^~ » jo*- 1 111 (j^-1 f-l±it <^*-*1 jj, 

.jil Six. Uiii <jUJ 

dLijli.1 ^ jJI ^1*JJ ^HU ^jjilJI ^li ^1 cy*j * J *> 1 jIj 

1— 4$t < <jjJ*lJ I flj^JJI jA <H*\ I ^ bp ■ ja iUl *»V liljJ-* 
' »l t# Jt OjkillJ £+Hl uij-k U> ^JLcJI jjLj J»-1 ji 


j,^ jjjfc Laj4& uj* 1 j!*- j «±Uj u »» j Vj 

« pkM CjxA Jj^l ^ *aj 1 ulr J#«^jl l+J Im » » J < ^IaJI ■ L ’ > 

pji.il I -irti A *11 mi <JpAfc*fc» jjjJI <*• Jit lijij (j l * J L^ 

* 4_aJ_ll JftiiiJ L fl-]I Cjlilll £jljilJ 


^jiJl <iiii ^lLII llLLuli lIxK ^ 1 » II jl Vj 

4jL» jjli £|1 UJ* 4 Uii»1 (jl V ifjJt ? iJlj ^jijjlj 

• ^U' c> 


fUil ^i^ail (5jSa-lf tylt *=4> t^kil f“»JJ 


_ YY _ 



jjM djAUA f_0,tf ij l‘l| > ( <*! fcjl OjJ^J J i-3ul llAJ 

l_yJ jiJI <-»»■>_! liijI uU I f-Utliil Ijjfc iu 

" *1 f-^l cjJI f-*Jj-ki 

Li Jjllj |j* Ji Jj\f jJJUA ^>*1 ii*|l < |l l» 11 ^Ujj * > I ji-» Li l 

^LaA « pi alj ^aLaJI <Aj^ju t|Li p.J_A J_i flajl (jVfcif (jj^ 

.■* »HaJ! J^Ia i| y (JykLi^JI |u«ll dUA jjl 

: £»Jt :>UJI - v 

<jl <• £*a »* ^ — ■ *** 3^ * - 

(ji* * < . »j*Ull J^kt^iu Liaj (_5 jJI J Ojw-*A I Jjiit* J- 

|J^_^UI {j£Jj * C ^ J^H? , rJ-n_| I j ^LkMjVl *» k JJI 

p lLllnj (jil <11 ^ * Jj j-1*j Jj *• dllj& <j ■ ■ *lj V tjr* -lit 1 V 

fV jh* jut ,rJ^Jli * si rt il ^jL-* iiK ^jit _UJI * V-fc .i 

i ^ L J m >*.1j <SjilLl p4-»jJ Vj * 

jjlIaJI £_ijjj diljLjj < ^Lt •*•■-»• ■ j i Basic 

* Ua.^jiSUIj ^UJl JjtjiJt JlJ hj ‘ j u_iLti£V! 

* 

SjJ> *1> 4 khu i (jiol < ^^4 jiii * |JU1U 

4ll* dllj (jJI ■ ^ ■■*» Jj t r >_i d JjjL * lfA|ij j j^jJI 

oUj |i* <tiXu U Vj ‘ AiljJ! ajj^. 0*>^ <c.!jjlj 

<ktlx*A pi **‘‘* j <i^lu£ ywilijJ (kjl£ijl j^uj i 

flWjl*ji)j t, techniques 4^1 

ajiU (jjj 1.. Hill j^l V J ’. 4Jjl*i r^gjl uliiiwlj,! <4i*Jf 

cAj jly—'W ^ y J1*S (Pil *—f-^ 

Hull, History 'bad PUloM^ky. of Scieue, P. A, ' • ^\). ‘ ’- 
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Lf* AjjUl 4 ‘»iu ufJJ * 1 

Uji^j r -JVi J —ui ^ ^iiUfj ;—^ujij *i—i^i i^ui 

• (Y)o^U 


< ^il ■ m i V l (JlaJj —* j ^JaJI ^ c JL^J • J^— 

« » Sjj—u> ^jVI * <J / Lj11I ^iUL atlj ^Uf^j 

ij_^a ^jjj jl . I^-La^j *«■«■» II ■ 1 I ‘*«« ^IaJI l|al jAu 


* AjAaJI ^Uj ^ ^Uii IJlc. 


l|_iJ * 4• i tl I tfal ,»j - -"■ « <_-i*-llj N AojLlJ) 

J «>|l dij u^euJLU VI l|~ ^ j ■* v 1 V j < £-illil J4> 11 4 J_l*_mj AiUlaJl 

* (’0^1 


Uli^yt-A |> jA t» .\\r ^iaJli « ijlkiJI «lilj € Jt JJJ 

<>* ^ L* j—^ cr^ 1 ^ L.. ^ Cy 

»! JajI LajIjj lixtt JIaJI l* J£ ‘ilijj ^j-uouj * 4-auokJ) 

(jj^* aj ^iUIl ^jjliSLIIj Jj^ii-ill I < w»ljliiJ 4- 

j^ajj * 4i^*ii Cja* aXuoUJI jj^aJLi V p U il 4 aj^*Ij * (jl-*—I 

* ( i ) Lfj ^li!uVij Ifiloxu-I 


Cy yi <i f jij u^y ^^ <3^ 0^ J — *y ^ yf~ 

U>.^ly^ll jl JaJoIJI <1*^1^ 6e^j ' *1- 

jilaal I 4 JI ^ijSj * Ai.LiiA oUUil JUS <> 

4 Ua. > l^SLll oU mil f .4^ W-LJI A—aJUIj * UJUIa 


. O) 
(T) 
(‘> 


Kourgaooff, La Recherche Scientifique, P. 40. 
Bernal, The Social Function of Science, P. 4. 
BronuWski, Science and Human Values, P. 18. 



Jji <±1U* o-jJj • J — J*- j-w»j V - U-J laJUJ 
u^ o±*« cr^ - * p l *^ . 3i*U~ * <jic. (Jf p*»> L*aA Ji4>j 

(jjJI 3*1 jULj l | u 3*^ 11 pj ji* t_»')Lk I—flja. £_L V \ fJjJfl 

Ciilli l »t j_ «** >1 *1*JI 1--|*lf ^ili 

* 

Ol Jj^ll * JoJaUlj .Ifc-fci li t J^fcj kUi l jjLj^n d 
^j^r^* 6 j% j* ji > LiuSj ^jJi 

< £.i -hill oLV^JI » <llx JX* i ■- «il • It iJS'l 

£A*<a ^ t*4«* JS jii ‘ ^ ^ * 

* U|j.iL jjj »Lic. <*j i l a ,\a ^ ~j*V Ojjlil *LjiH 

iA ^^^ j p-U-M uA ^ J ?^~ > _ t ^ 6*J 

» L fcl *J I jjjljJI - ■ ■ --H Oj^J **< U . j jjkx llj Jj*fc lt 

L+l* (j+j± (jlll A * **m ^.U^kUL j^kL 3* JA uAj^? ^ 1 
,j) ij*. <-hc- jXilj s^Ull pO <jU- £>1j Jjill ^pll j* U*4k ^ij *• 

* luilkJI A _>Kj < **} 

iiiUif.UJT jllu ^ bj^j p J' Ifj j jiXj V AjV*JI £j1 'ij 

<afciiaJ I ^if tj ku^lU * J^jJI _i-w.^-11 l jj jiii *1/j » Aa* L i ^i I 

fjk A 4 jl*J ui! 1 <^jS j -kjS . AjjjUI AilLil 5JI* A 

■ -wll jl <aJjJ| oLU j fjM il** a— I Ia Ijl j 

WUuj V tdlj A ^—* tA 6^ ->A ’ jW^’ 1 —*- 

• Aaj. 1 uaj bilLul <d.\*» M ^jJl ' ^**^*-11 ^ i * 3* 

^LaJJI J .Mil ^|wiiV jj~j*~• -j »L—■*L*l> pljl*j 

' 4 —*jSI Cbll^ikiJI jjj p+i < ^j\j^1\ 

t Ij^jJjiSjJ!j pLJI jjjj JolI^JI yl j- n .tj ylLluJI (jU pai l IjI 

* All Lpi 


_ i ‘ 



cAj * J^jil <jj£j -ii « 

a! pi ^1* Ail gJl jil <j£Jj * jp l_>l_LVl (jj. g ilij ^All Ajoji ji <■ Ltfj 

Jl** (j* £j*£ * jll jjl—ajj kjlc J—.*1 (j* Ijl^* jl U1 t— 

jl JJ Ia^aj * ^jj^awSJJ <ulj!tt«t» VI JaAj J—jlu si jjli Vj jpXiJt 

Aili » aL** (j* gj-*» 4 A — Lm ** >• 

J—^ j yjSj jfi * Ajiltli Uai^ i^jMj iiA«S j^Aj 131 j * 

f 4 ijjJI jji AaCjJI 4 *«ji Ajlf dli*j *J_».lj 4 _*fcj A*jJ, (jj£j / p 1 f 

* ( d )AaJL-a*j AjI jlc. j AjI^aI 4 J (jjSj * (jLutil uj^i U“J 

uia> Jl yiJ jl < J^LlJlj plait jij j l >/lll jl JtAfcii I 44 <j£ij 

k-ijj*. pl*JI Ji - - > j jl fi*JI <j1 <_r^? ^ * If^l ul* tj aJ^*11 a*- 

(jl U *HI Jj * ( j4Uil pIjiauiYlj r JuluJI i!i£I joi Ijjjt JS (jt .!»» I 

( AiltU JU * 4 talaJI liilutil li J£1 

UkL» LfUj JUUJ] | f j* VAj *ifc jjJ &1._A jil »^1>I t 2r* g 

• j*J ( 5 ! j * (5J-^VI y _h£ rH ^ ^ 

I jti * aWaJI j■ , f J w pi *11 iljJlkt H ill jij 

Ch* Jj^ >* * ■ (jl (^Jc. P 1_«*.Vl AaAj L* llflji a1 W i » rfc* » U 

(jl * ('\)JU3SVlj g.-uxll ^ AjJj ^ ^^UJI ^4*11 £y^ 

(jill (^iJ! Sjjfull Vi Ale. (jlu pi JL*l£V! dlilj fuolll Ijji 

j L^aIsI^I (jjl (jjljS J1L-11 Ijfj <> Ue* 

jL ^jl LjkJ lUj r /LAjlU (j* (jK t*M J * A».lj oij (ji Uil *«i* 
1 j—A (jKj * tljj l -**V1 fj Vjl JiiNl (jiUjtl* (j jib-fc l (ji U»V-“1 <j^ 


A-j J ( fijJi 3 V-^ (jt ' A*>L ( 0 ) 

• ^ _ 1 * cr“u-* l>L*a£. k j 

RuweU, The Scientific OnUook, PP. 23-4, <*\) 


i\ „ 



^ jji oij . jjIJUJ p+* J*t Jjl 

* t 1 ^ ^ ^ -lai*-i r l-*—W J£ uV JSUJI 

* Lfi»_jii-< ^ l ££J-Jl £-* cl»^* <>0 1 * » f l 

* aij £-* u Am llu 4JI**a ^ijuj 


(j^ uJj; f .l Jf j-»-j^» * AjJI i_kJkJ l> t_A \ j-A j 

.LJI fj*. JAJ fJ \ 0 I \ *jAIj ijllUll* >Ixlla ^-C. J jiiiJijI 

La J ^ 1 A ■fc fc > J y^|jj 


L_r* cjf 


(jLi j 1 jjfcV1 <aI u*Jl <I>^J 

0^* J « <1oJLmJ( ^.L- wV I <1j^ jJlc. JojAwil Ct^fjJLA 

(_pAJ1 oi* ^^a 11 Lfciuj « -JUj-oJI Jl Ioa a_i i***~iM 

Jjl « • UjSjLI C Jpjjl mM Jjt jJjtl'K Joli *■! p.lx 

j-ic. Buridan . * 

1 j_4j * OjliiO* Ax_ r r-^>J ini*** AtjU<all jjt ^LmaVI (jl ^jJI l kJ il 

4—<jb£ ^ Du hem « ^-4jj o frj£j L* jx 

VjaAa *jiiil 6JA (2)1 lllJn (jjifclJt (/MU >±LJj£ jij 04J * plSjl 

* ^ dlj J*i I#-* 

* «d—Ij (2)A ll*r j_til Ijil jU . **j1 ipllali (jl OJ^Li (jjt 

ylS dlj * Aj jl ~fcjl UjUol^ *1^-(2 k* ^ * ^ hi * ^ 

jUliVl jA KjI 1L» AlLull ■ 7~il dij *lji! j)ju yi u aJ I 
Jim idJji * AjU L ■ m* j cljij J31 yj Jo4J jW^ (j-^ 

(j*LkiJ jljlSj <1 ujj jL*jI jA j> (Jax J t.^li II jjj k |L a. 

otxLu Jll «stij fji cj^UJI jli * a1i1»a 11 oL*jJI J*atjiJI 


(V) 

v A J 


Ibid., F. 26, 

Bronowski, Western Intellectual Tradition, P. 145. 



JSlIj * 4jjl «1* £i\ ji* yjl ^xLail f .jj ^k Vl Jjjj V ijJJ 1 

(J«4^ 1 1 jl Jj .1 > > 11 1 jijii .t Jjii yl f I ll"l *n I JxLU& 

{£ j- — v» jl ^tkluil I Jfij * 4Jk ljJl I OjIaj ^ (j*jJt 

jUI *_■*ji11 I i'iKiV 1 a j|j * (^)A,*inLJI 

( ilukiilj t Jl jjc. i^UIj ^JLpJI Jj^* < 4 LLn 4 If «ulji 

\ - 4-1 4j Ui~^ U aJI Jo-j (J ir. SjiL^JI l^ l ui Iflj 

* Sjjo^ U^ljj.1 

^^ilf 4-ijjJaJ ^_ualj 1 Ujjj ^jJl jULa. <_iij4&l JJj 

jjjuL jJjfc I 4-1 pjl jjiil ulijii * I >1 ■»-" *dJj Jilwl JJ 4 jTj t ^ JjlJI 
* 4lll«H (jjliJI <_‘t > • f~»^ £yA 4jJLljlt Jlijj ^uliiilj 

(jc c*tij * : >-Jjj -*-U 4jlli <jjfc jjJjV l £j lilt jji j^Jj 

Ail_ —jJJJI {jA AjL^Iu Jjkl ml JJ 4jl « \*\VA pit rf «ii ^ jJI « 

4uj>JI CiVVl ^*un< jl J It 4jj41 *1* ^a 4 *al^j t 

• ( \ *) <jjiJi iijj* ^ 

.-1UII JJ l*fci « wtv ll J. I Jjmjl l j* J^j 

< s tjlrJI JJaj jl+a. J^ ) «-iUallj t LfcijijJjJI ^.JJj jjijil J 

* ^LuAJIj ^Li\iiJ1 ^jij Spectroscope 

jj \ Ao • J 4 J 4jjI i> ill aJV 1 jl * j ^~wV jjj 

• l|* ■ -t j ' JJJ * (\\)LfJ pimJI afj_ l . jj£V* ^Iwll !«>»■*■ *» 

4-«-iljJ < 4jjIjaJI l^A*liijll 4-*j«IjJ j^JI < 4_iil »2ijl L» 

4 ^ljjtj * ,jljljkVI SjjU» 4,— -LAJk)} <i»ii (jJI yjl i rt*H c 4-ujljiV ■ 


Kourganoff, Op. Ctt., P. 41. 

J. Conant, Science and Common Sense, P. 39. 
Ibid., PP. 146 -8. 
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<^) 

<'•> 

O') 





aUuk.V1j < JaJwJI j <ii!;_^JI 4 i.rtII ^ { JL> l _*j 


• ^lnJI (Jjj Jai^ jl Jjit 1 i) * ~fc t V 1 \ _*^ '» - ■ JaLul) 

j Lk^JLk Jcy Ujjjj #-LLws vj ‘"j| ILi* * 1 j t-il*iuSVl j\ 

— « ■! * -*M| jjiJI fJLJI pi * I «■-! f | * Ai J 4AJJ 


^Uil 


i^juJilj < |^U : pfcJI — T 

(j**«ll lUc * Ajjc (j*. ^LnJi i^LJ1 < al*i-k >j 

Lwi Jaajj i 11'»»■ j olt^id^i Jjj. jjJj >-ijl all 4 jJfcu it * 
j^Vl .Lit ji I t'm * 4 m1jjJI <1ul» I 4 >jj 

^-»jl jj>li £UjJ ’ jaI jjjJ Jl <c. I ilw * rt l > ill*j V 

j^ill (^jJ JiAaoi ial*j Jj*VI ait ^i*Jl 




l- * p \m II jlii^ju dJl-1 Jk t 4 lLuU ji oi*. • ij 

4 ■*tL.li 4 ^)oj-aJI ^‘-*j* i.>Ai ^aii U\i 

it J-j. 1 1 dUjfikj < oli^kiJI J j2JIj #(5^1—ill »M*ii I <j-Al jJ I 

^aJI C^U c >dia, ^LJI C^j - Um*U! oL^Ul > 

* Oil J*- AI t <jJ lj-a-Q 

a 4 aL« I ._»l — *V ^ Jjl -ki>ft S jli 1 1 1 6 il 

• SiJlIjJJ 


yiatb (tUii 4|irt 


jijIjS <W) 
™A ^ . Jjl 




- it _ 



^ J * Jl Ljjfrj t yr I jjJ I ji Li^Lm iiSjLi jJ lij) iu 

jUlilj ojI^aJI JSLj LiS-fc.j jjl ujV Liilx ,jLi i ■ <jjjhi) ^_yk 
Ja L ■ I j jjjl JaIa -1 | jJ QJdA JI ^ U 1 J AlluJlj 

* jaJI 


JiLli l — A&i oLajIaJU <amJII 4^a*SJI ji ^uuiJI 1 jj* ji *i'i 
-U * CJ-ri • J* ^ l> fi-JI <m 4L a HJj i ^jUL 

• ^L^UIj Ui^JI jjA <jUJi £-L 

* Jjfi < dijl Jiij J>- (jJI 


(JaJI j _^ , dij 

p j -i> Ujuii <_ 


j* il ^lx 4 JI SjJuJ! jli jjjS 

jkA\ ^Jl OLJi J,U ^ j 


1 >J ' f 


<. «Z*I * I^A-I J «Z»lxL j* JJ ji. i _y+\ 


I J| Ulluti 

,1 Lf^l ^ 


uliilf I Lft 1 jl ULu J C-kh>m ^iaJl jjLi * 5^ia-*-l| frjdft ^ltj 

J>“Vl * Li-fc 11 j^fcil^kJlj A^jlfcUj OLa^lijJI £/i * Ifjl^jl JaUlXI 

Ji >-iijjUM J -1 ftil * JjaL*. Jjlic ^1 <: i litVfc.i £--^. 1^11 J 

CuAi iiV jLu^l £ J lx i ji < - jiaI^i <*j jjSj (jij iSwuJl iltLUt 

iimLa 4 j 1 ^i*U ^aLujJI jll • .jJI ^ j^Jx J ’ ^ * J»lM 

■"■* *j AjjLJI lZjI j LioV l J -~^ »jj *11 (j* Jtl iiaJ l ^j 1 i m ‘i * 

ik^UI jjA jjjil < urti > aI+h L +m tx*J ' j 

gjlilli Lj-ii-ll jJk (jjJ fi*JI ' (\T)ijA^iJlj 

jj ^Jx ■ j ilt-fc JI « jkLV> • 4 « aYSaII j * ^jitf Ji j 

c utiljj^ s Jj™—-ij L — « i ’ tjJkjJI CfVl&Aj JaIaII (ji j jUl * 11 


on 


J. Conant, Science and Common Sense, FP. 24 - 5. 



jil it jim! i lj jJajJI <±\*r »\^A ^JIaIj 4 

(Nt)fVc ULj « 


A - |> jJI t A A* l* AijjbU ole-iili ^j\ 

UJ^ ^ £_tf^ 

< A a | *u Cu^J u^a 'i l l |j£. li * a jja AjI jjj ^ImJi 

l^J Ci^iljjj < l|jlf u *UJ I ^4 *1I jlfclfij^ »Ju ilijlua 

t ci i* « a jJI <>* ax. j* > * * ^* 1* 11 * j-* ^4 -aj in tr L 

J£ 1 +j ua . jij ^^aJI jx.I^L1Vj ji « *jj£juuJUj * LaJ 1 

(jJI UalJj Uj t ^Lj j^Jua t jjAJaJI ^4 U Li * t Jl£ -lit j 

ji LjuI « AjIj^ajj <jIj^1»j 1 jt <rtl »j ■h 1 j AaaamJ Jagwl 

^ ^ ^Ul J wLfc Jl jJa Vft 

^IkifcJl Jirtilfj * ^Unjlilj Aa»HLI jjit Aj^iii (Jxjxua 

* Jjio> JajywJlj IJA 


flail jf ^3 * fklUl ^ : , iJI _ V 

Lr xUii jUaa jl Unscientific ^k 1 y U ^i*JI „ 

fl*-J * f _ fc >' AA -^ J • f J***i l i ^ i U H j < <*-1 t jJhdwJI Jl* 

* #. L LiJ&l I AiAlaJ !ai 1 11~> 1 I ~fc 1 ylj I * - ._t*l l 4 I l ■ X 1 1 J | ^ | 11 j j 

f+i \\ >bm *jil£ L-fiV ajIj—aI ^ flail £_* c*VL*-0 iLij jixij 
oL-Jjt <_|-i I 4 fcij jJg (jl Jjt ' If-fci A—alajl 4 I^aA^b-aj 4—«.LiU11 

ji . ^4 y*J * JJll^JriJIj cLull 14 * flj tjM 1| *r 1^4 

Cm1£ JAM * tlu* (^* <«■ * *.l~k■k.'i If I 4 AaLaJIj <^i^4Ji fjk flail 


lbid. t P. 15 . 


( »t) 



jjt 1 | *tjS jl u* J^dJkll jl . I 4 AI <UI jlu V Ifll*^ 

< 1 *J] ^iajri JhiEil l- lAJ jjolijMj C 1 |j gift'll nil 

* y«UH I ilj^vi L-"t yJl Ia 4 j i CiL*Ulj 

* (j*k *i» jA L 4 ■ .^ ■ -■ t 4 |Ja II ^jC UJS «d-lj 4 ^ ili ylSj 
Jk%S* ^JjJI ^.jxi ^jl«i * o'!/La-11 dUj aAU ^ jj fjjj j ^IjlJI yV 

*■1 I ^ It - -*■ * »UaAJIj • jhia jjJI J_ * * idUiJ J_a.j < ja^JI 

% »inu«l( » 

• • W 


^JjJI £_* jili Mi * non-scemtific ^i«JI ^ ji U U1 

* 4»-wjtjj.t tS |j « fi.nlill j 1 (Jjjllj ( jiJl£ t a jl 4ijji 

4 <i^Uk L» jVI citJx-liilj oVtA-U dLU li*ijij 

j-w’tl l ( jiij t II «* i jlrui |Jilj L 4 S 

j^j U-.04 ^ij ‘ 4 ^| i* j ^IaJ) i-iaA £_* u-at ~^ j ^jJI 

* Aj^illt 6JJh ^Lu fx -tM <imUJI £►* V H* JjU-J| 


itLL jj-ii jLtl* ^k. *- t j jj-- - < |J«JI ^*uL 

j-* ^ tfj fi-JI <I*a uJ U J I—* oM LaJLl j ajLujVI 

* fJjJJ jL M 


jlLi oil jA u tin II -Ll«—J* j— xi £_ji <*JJ 

jAilll iij^L jAj * Common sense dljSii jl djiuJ.1 

<lxA A l j f f 4 .i i *. V1 1 ^ILuiuuj {jC. IiJjju l-|ij\j ^jjI 

J-(.,— 1 JJ^S/ ^ 

c djlti. l l (j-jJl ■ t -xLJI dllju'il » jjl ^iljJlj * ^Liil 


C.F. FeigI, “Philosophy of Science”, in Philosophy, (\2) 

edited by Schlatter, PP. 477 - 484. 


_ £Y „ 



jjA 4. A tiiUtj OUilii Jj < l > L r * * '*Vi i lili^ 

j* l* ^jL ■ £jLl! » dUA (jMflj • al^iVt < 5 .ii 

(j*U JjAil yiw ^LULj * dliij LiA ^y* J i^ n *~‘J^ >*■****** iUU Ji^aa 

^ ■ fUi pit-^llj fi*JI (j* 4 *»j l ~fc < jOI i.mJ 1 cila 

jj-—i U Uiji * • J£ ^4£ JS ^ <JL*. (^JU. gJtUJI *illjj*5r1 

oUljiJIj - de^A <a«-— j\ ^ * " » ? 11 

(3^1 »l— .V**! AaJk oU jfi t (jA £- kMj La i^ulx ^Jl < I 

jl *aj jllul U. Uiji « iriliil ^ 1 m a Lfj yalfclll Oj'jl 

* I javii LaJI jUa^f I imiJ • jtjaa l_u lI dLia (J-a <iajJa ^j' 1 *^ 

’ Lf* Jijl* jlalal <ji*. —lj < jjLZ*j jt±*aj <ii la—* 

jLL*i I tlLij fjl UJ-*^ aL^a«i.i ^1 Ja 

^1 Jiai jjliatI ^lU^I IxJl j& a*-J jl Aj> Lat ■-" ^LaJS 

f *ja u“ JW-* j* * *\>* * u r » , * , *‘ > 

* 1*4 L*» j Ua 


*j>Uil u' Lim-M^jAfi \, \ A fijJ 

u » all j-aSM fgi fj**i jAj djUall La 


cJiSuiX Vi^l^ > (JaII 3^j jat j4 i _y* aOaJu ^ jJ! approach 

^JJI jA fi*JI ( 3 —*“^ <Jj£i 5 l—«JJ 

4 | i> jSj ^ j$AJ liA fjafe 4jLi ^-1 j^-aJ * 

^1 frtU Jiiaai « ^aUJI <laj (>* La lal <± aj ± 1 \ *jl*i J f-Lc J^j 

jl dIjiiU ^aaJI J 1 ^LmaauIj <*.a y^l *t-*l*JI j±*- *j+j 

- ^UJI d\jSi\ 


{^* LjluIj It jij I 4 _ -a Ijj dl^a*ii (jij 

^ijkj *i ^|i - I^Laj U n aaJ ^ t lit % >1 t .^ ^ Jjjj uJ J 

aL* jixlll ^tlUulj jl • 4jif I jj S y u Lj ‘ > c . 



l )| * ^ {jJI h««U <£. {j£- ^JuJl kill j J^JLA jj - Lk± 

<cLm> J^mJI ^1 djj <j fl * ixil-«JIj i^J^JI jliii 

< K iU Lj jlu *5/ ^ilij c» i n U &J lx j * ,*1*U Ja. jl <jLa». J 

g i rf^i » utUuiJ j)L—^I j IjU/« .'Jbj fttU <4* t Jul^j Vj 

J j i ij * C>l *j> » ll l idii *Jj m 1 ^ji^i ^jlJI £jli^JI L^J <. *aj Jd Jaj 
t^-lf °jj^ .>*j Oliiil ^ ^jJI jttiiI 

1 «—■ V ^L-tiVlj * ^ l Jl jult« 

^jUjj UjLjIaJ <JjL*_j V t Olaj^aj ^Ju Ljjaj * <tlr U V t J 

(jaHj <iV ji * * —4uii i^j\j j> m ^2 ^ 1 i ■ ♦ j ■-»»»y»■ Jj * ijjOA 

4J-II 1 j-M *, OI^ H. ijk- wU Ja 

* (}*/^ t ^ jij * j j l i fcll 

ji Lft (JjoJ ijl\ Jj-aj ijuaJ * !_>-»- ' I 4_u1jl <jl y\tm)l \ *jl—la. IjjJa 

f-Lic.l 4^jlU V4^jl- -fcM Jaajj t t—ija-lJ j_tl.. i*» 

<*+■-<—Jji jU^Ofl J t>* Ji > A§ fl —+3 - J**lJI 

*—?-J UjIx. kiij (jt <i\ k-*l <y% W Ai* V 

* (\~\yA KLlI 4*S^U Jjift ■_ iLlSll 1 J^L-JI 

UL JjS/l ^ AaUU ^^LJl.iilLkj^l ^ kili jjHI 

kl*»^ l|lLI|ij ^ *L| o*. ^ CPV. J 4 1» »* rbl-i -jA Ukli (^jX* Jfcj^il jlx 

^aJu J) -ugll ySji -{ +•'-* ,i * >,'■>**- ■ - ^4iU 1 SS jyfc. 4 l | * K * i alf ‘ g f . V i 

jlJI ■ c Ji^U-l l A 

Jl i lr . n ifc M ^ol j La^Jl j. ^ jLl^a U i ^ il l j jU j LI U jkfij tf 

JAj . ^U I 1 V 3^-' ’0* t j tip 4 i j lr 1 1 

CF., Brown and Ghisalli, ScfenfiTfe Meibf>d in Kyclifr (\i) 

l*©r, l P.. 12 l • ■ ■ - A/ - - 

(,jji u*ui - f r ) - i< - 






oUijjJl * j >* L* ufJj 


j£jj ilujhj ^iljjVl > tij^j I *| * Ijjj »1 4_uljJ 

cr**i ^jSj 1—1* o*j * <1 aj— il jliiVI L* — j^-j 6j^ — 


j ^aIIla iiii■%. 11 a * ^LJI ^ i *.r. a §ii -v m 4 iy j 

^l.*j *>U Vj <laJl^ < tnii | j - J - A ~ A^tljklU * -Qj >, ~-° 

Jjji'ii <. ILj^ wUj ajJI J jli'iL.VJ ^al ,jLa-* Vj > L|_j jfcfc-h-H L»M J-U 

JUaJ J faftii jjJl jjjljll jjJttJI »j »n jj * 3ii ■k ol j J * A *» ■ La 

1 * !_• -*»■ Ij^l 4 *|*- II JJkl jjjl r pJ-n_| ( <2j_jJa LaLaJ Ll_k * <ik&^ULl 

t La #^IA jJ VI l+J kJVj Vj I jlitl J (2jLa^JI f Vi-ojl j-ll wiUiM 
4 L|L*aIj LfaVjjjAA CjjJJU ‘ Ci^aAJ La 1 jl (J Ul J*l *—a^A 

* L^jI j ji 4i <JVa aUi V W 


4jV I y* j jjL jaUJI jjiiJI ^aa»4 j ji jit tiUa (ji wuVj 

^atj * ^ill jll ji tolerence of ambiquity 3JV-JI ^1 jjJI ji 

jj- m l+il jit Jj-jj . l£^>! L* 

{jaji*i jit lijlxU I jA-fc JI <j* uj^f Oe-^ oVUl^l 

Jlj J^-Uil C*jJI jJI a-LUaa J AjAiAiil ji ►LatjVi tJ-A^ iij V <5V >iUa 

j^aa jjl+ail i^ki.S/1 <aJSJI jJI j^J 

' { \ V)* II Cal jail A alia II CjLIajJ! j - j^aja j-Jt <i J^i I jt jLi I) 

aA J m\m II £_Lil»—*-al jit jA-UJ1 *La^»Vl IaI 

j I *• ^’1 . *11 slu jjj I «lia JL ^jL ji AA LaJ yl* jaII *■*•■-* 

j 1 1 s I j c * ifeiJtl oVLaI^VI jaa • A ■ -1- ii uLjlill 


* ^li 4^ jaL’ J * jkijSA-l uii i *i • a . .'i - la { \ 

* o“V _ \A 




tiijUi l* iji cJIjjVI j^*ij 

I jl 1 jijS < — i jM £jj ylj aj-aM Jj*j 'i iiili I t |*UJ| gA-fii.li 

1^’ul l |jikaj JjLa- (jiJI - H Ljljj U 

J‘| ■-* U-ikSj ^ill ClUlft H <X- JA-3-A Lft^lj Lt I jl i jjIjImmV I 

^ Li .11.-V I 4 Cl jliiJ jit ImL H LaI j/u m I Ji» JI ^1 J^ImI 

£+ill ijJl jl ujfiti cj* 

{jiaJU ItxAi La Lljljt J7jj La jjoliil ^* U JI 

* £jL£JI dljjYI j) dji^iI 

t jA ,'i dJLUl j“^ Hj jj> If (jjj ^duL&JI j*\ il 11 (jLi * 

jj-44 ^^iJI ClL.-4-Jl f-*V >* J ‘ 

* Lu A^uij ciLfcA- i u a!■ II ^Uk*-»i 

&M+M+A-* . 

Lfiji^-I ^jjJI Ol ► l k*Ai ^ yjji jjJj La4J jOj. M*j 

: <a^L* ot j U-a 


o»\j (Sj^ * < l i ji i i lI jja!jjaJI j> LLu .' Vjl dlifi 

f i_iJ^Jl J .i -t- Tfc ll J^A jbLji) Ljj ^ j V liiSJj * <1>J 

« J^UI Jj——* jj-tt isj* ^ u**^—^ *M 

' l—** Jjjilj ,_^*^jJl : <jjLUl Sj iajJl * <dlj£ al_>j V 

dJj ijjSuj < ( j i t * lj lii^i a^Laajj cJJj <aJLaja lijjjij 

* dlj ii£ jj Li mj^i \ Jac > . i ij *Jj * lij^ii ^ Oi dwiLuj jtuil ji 

d< * I jj Uixkj jjI a^uJI wijjuil ^ Jajj yl jSjj Li 

tr* ^ *** *,41 ^ u^J * V u' l £*± 



1 

(.r _ . 4 L t f ^ J 

JiVn * 6 jLaj! U>a..« y JjSj V 1>A k 
dL^ * <J-*-la *, i*Hj ^ Oij i ^lo jjjL—jVI ( Ji*-Lij * * l^» 

Mil—e, ^trVJ yj^e u' 1 

Oiij^ ' fr** 1 <*W J* 1 *J*f 

jf&*3 OA: ^K* 11 ^ 

lilii^f^ Ml g ■> .. *»!. , ,^] i-JI Jj 1 ^* uj^e 

Lt& *jj w LU^U-: U 
j^je t^jt lotyj ^L-f_u\ ►yfri k *v--* ^ ■£*> 
3MA^l4 ik^Sfj X gjXa . a^ii O-Li * ir ^\ yli ljU * dJj£ 

i^ll jid ,y» >L» lijljj < Jii (J j Ij U** » 1 * 1 u mj Ijij * 

0^1 .^bti 1 ^ ^jiii ^h Ail ,^a-. J^JJI 

; ^t!isi.tt- l >fcjrvSii^ ii & jsj~- 

j'l tij'li OJ* V/"j»"lil . <-j l»j 

fj lal^^ u^ S j l 4 I ^j i t.i j j LjjS 

Jm^ jt*l L ■ * t^jijl^Jl j * Lialfk l ^ji_k a^^Li jjjjS Jllww 

* ^ \ Ajl^J Ij^udi _yJk Jj ■ j_uiI jft 11 



^Z^^CkJ lLL aLu; ^ ! .£. . 1 L f JtJLL^j ♦ LLi I'^l 


£^Jb dH*4* t iM jS^j■.■ ■ ij* 4iy4Vii ■ Jj^}"Uj (LLb 

L*-^Ct ^u * **■! -^ I LfcA-^i—» aL^. ILL-Jj-* f U aJ_ ^ <• n » / t_^J a . -t. 

B^hcwtei/oPft^^r^P- 4 * f C 'Jo ^ H, 



£— (j* jJjVl Sj_LaJU * L *j V|* <■" £jVf-l ,jiil 

AjjIjJI *jia^JI jjij * £ XUH j^uJI I^a ^ (jAj « .“.KL-ll 

^ order t*ULi ^L£ ^^Jl Aa^fajYl c<**iJI 

Sj&jJI tj . 4 j * pUuJI loAj * l|jl JjUlll 4Ji3^ Ji£- vZililuil 

(jjilji jJjS Lfj 1 iirtj ^^*11 <j^illl (jjlfjUl 

SjkaJI t£jj" JJ“ f-*-J W C&i fj 

£jJJ4J UiIajI JJj * jjjjjJI I Ji ijjy^ (J J AjJIjJI 

pjfi* ^ • £jj ?i u dliJt p i r jSk_>* ^ Ui^it 

< ujl 1L jUi ^ ^ jjf «- |j -^ll loA Jl* ^ ikll* ja Vj * AjujUJI 

jl ^^|A* *dlj £-*j * £ ***^ Vj uj* V U*> 

l^iil^iAj ailii AjI^I ^ 5 jJf «sUj jji ^I^Yl ^Lj j * 

^ - jM ^ jl jjj mass <KJI pj jAj t »l*jUI 

jJI jjir. jj4*Jf jji £l.uYl jjli—• * jl <jju^ Ji) 

Uj&Jj • A friJI Ji* »!yw J4jj 'llJ Jjj jAj * Jki-U jli Uj» 

r U^SU d jiu* u* Jm. umta 1 

<tSj ' u?Ij «-fc£ < u^<fcSii j,l£ ►^jf* yj 


> *j»* ^ j^iL* pJ Aj£ 1 j * (\jjJjSJI (jl (jtb JJJ ' <ijjUJI 


< i MiJ ll Ajj^kl jji Jl^Jf dJj jjit Llj^ « (a P Jk ‘ !^l_l 

jl <Ljkl ulUumIj * ij ■»• I j Hmj aJj^JI ^ a j y* J * ^ uia Aj L*JI 
^» «■>>! tjl J—»j 0*—lj * 0^ —t®LH f j ■ 

UjS <> U£JI p-^>JI Jjj^i . c*>u Sjii< 

configuration JLAJ <jjS ^1 a^jU. ^>-11 —«** 

J. -mSII v-ijjx'iH jy* It ji jli jJ L*S A^Jf p LaV I <a.j± ^ tti.lt * 


("> 


Ibid.. PP. 42 4. 



• (Y- )t# iUjil - 


ij* AjILLj Ujj jfl *■ |hUU iju* I a m ^4 Jill 1 ^jij 

jpJVcJI J aj 1 4 * 1 b a» yiljkjl 

Atl^jJI £UU <LlJ) diil yl£ 4 1JJJUA ^ijly Uji^ 

(_>* »LmiVI ^u*j <jl Jjiaj jl <j Uj|>• p t* 11 ^u>j j * 

jjiii liil la—* J .*.j * LajUIj implications 


Wll^AiUI ( j* lllj UlJ l I J*> JjiMi 4 Ctl jJj l jAU ^jC- Liu IjJMU 

lijij !*• Idti * l|if luli « 4 jlaU I 4^jk.jjl jjj* < Jj'i 1 

tillflJjj p-1 r liLyuDl ( jJ jiiii'i . gJjSJU ^jluJI dLlj 

1—*-* j fj^jgll iSLl «■»! IJ4 j * laa*iAiJ rj^^j I uit (j^ 

* ( Y N J l*|ifc4 4 jL Jiai> i La. 1 j 1 jjt CJ ^LJI g-fil! ^ 

jj ulil jl ^ ji*j U lliki> SjjV 

* 


-JWjIjJI viU jImIj p| > (Jji» jjl <mI1mu pJjkJLi 

■i •>II pIjMML dlj pjjj ■* IjtiKj 1 |Jj am AamaJI ^iIjaaJI fjxi 

< —P^ * j l*» i p-i«J * oJjVI olttUlIj <y+ (jJiiSl 

aJL mill 4 jJjVI Ciltjpil totality Jj■» « <Amj jJjVI 

Umj jCijij pj * i^j *iin>n j »_^Laa 

jJjVI <-uj« 11 iJjVl c»l II j CiL*j|iU* 4oi Li'i-fc > t 4j]jll t^lL 
c jj£j J|V ^^1*. <j£lj - A^AaJt ^ SjaImm oUVj ijA MliA ^ 

J ■ t«i» V 4oitUI 4ujjit £>* (j* 4-1 Uj AitmI <J 

Auiilalll {jjkjll ^11 11 j * <_ fcM~k II S^jhJI pl S^ulu 


Ibid., P. 90. 
Ibid., P. 44 , 


(I*) 

(TN) 



LJ* Jlijj jl 4 j )J i « ^fcj JljJ Lfc uJlj 

*—*jI jl u>ljk~> II idlj ^AiSaj * ( Y Y ) 4 u»j ll ijiaJli <L« <jl 
'^h ^Jjti * Aj,«I* 1 1 ^ jj JJ Cj*i L»J U Bachclard < jM-iiLi « 

j i»_ i l^ij < 1’etat c one ret ■ 1 1 <jjluJI > 5JI*J1 

t « »Jji ■ aII — *jLfcB II « <J! Jl jjjfc * J-41 11 eJjVl jj^klL 

jUt.Ufll p J **rti 11 t^uJl jl 4_i^_a_jJI ^Jl JiaJI * ■ M A i cua 

<UL-jJI <_Lu»ii ^Jl x SJLj, des schemas geomtriques 

ujfe ^ -Cl 6 j,j—— ilJI ^ J-JuJI 

Jjj al JI dij jjfi* ^j-U- yjii ' £►* < _ ff dc- <ji 

<JI i ll A^JlXJf <|l- - 11 U> * jua jaaIAaj v^Lu Ji* » 

ijiaJl *Jj. *JI (jC. JjjL^J ijjj-tl ijL* jamJj 1 |_ lfl J * t SJj^J.1 u 

L»jJj . u ** j cf jJI jj-IjS/I £-JljJJ m ij** Lr U -j i^iLJl 

* (tT)5jJ^aJt (J^Iti11 4 tlljJI 

o *I*j pJjJI<_»^iuil o^*iJ 

■luJj L pj < ulkatiUI dt (jjj ^yajjLI 4 If l l Mj r If 1 * 

£>* JaLijSi^Vtj A^* 1 . ^ .Ja»I t* A-ijij AJJ*-» 

* ^LiaJI^ <1lOL*Ii tjcjj ol#lj-i.I (jJI g-*^** 

5_^1^. ^ c*l^LU! cr* i k»> * p Oft*n«* <^- 

4 (t £)Jj 1 ijmj pj jlil tjIjiLutll (j a*i 

Is cumulation pil jUJI p3 *J I u U** J jl 1 ja j *u «j 

i VI lr «■ _>** j j* « < >—* <Jj * j 

Einstein, A., The Method of science, in: The Structure (T Y) 
of Scientific Thought, edited by Madden, P. 83. 

Bachelard, la Format ion de Pesprit scientiflque, P-8. (TT) 
Singer, op. cit., art. science. (Yt) 
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^Id4 ^jj aIjLw JLaI 

• f.jiil jjJJ ^( ■ .-VI Jfll Jiall Becquerel jxj VI 

(^J^jUUI iJjilU II j jli*V J ‘ulwil jj y > y 6Jjii t - JSll 

Lr' Sarton Oj^j^ dj^ ^ fWI u' di 

* (V-\)<uL*iVl 

J^»jJ 'll!j fjle, oS * L*SI^» u - ^ ffcUl 

4Uj 0^ ^ (j-ll ^ . — »■■ «» ■ 

alj * fJjJl +-±jj* tjj! *jjljJI l+*J U * #l*jjJf jjt 

, ^IxJI ^ Darlington < * Jl* 

IjjjJ jl L* jjJI uiLdJ iijjJI 3* >».!> ►jjji jii. (jAfti J*l«li 
4 ^illil jj-*±£JI j^Jx, Jaii J,i *aj 13fi « S-4 jjj i_ij L*-» 

i-iAjjJlj l^JilSulI jiil ji LijAa^ J* I ■ * J.^X II ^lc. jji4j V 

* j— 1 ‘VI t/* r oiUl J^ltl ^1 j^LlJlj ^jLajSJI 

3^ J H l . 4 !^.**jr - 11 L ^ijij LjJ ^ jiltM ~1 ■ * j‘^ iffj 
jJXJ (jjjJI 6jJu qjk fcjlaJl.l j r iJjJaJI Aijjjall 3 ^ <3* ***** 

V hlulj jA U »lHlf ^<al ^ J li' Ja^iail^» Lxif Ja£. Ji^juj «> i>^JI 

i-Ijm^JI dJj jUlii jjSI tJjJai jlu oLf^.j C*L»jJilJ! j « jiiui 

(ji (joJJaJU f j ft l«l i <3* jlai* Jxja j^lll 

f-fiJ"iJ * U *- 11 f4^^***^ (j-* Ct* Jj^ u;^ f - * * 

*(J*jLlA JlrtU » 4AJ £jl dlifi * C (YY)l+fc* 


Kourganoff, op. cit., P. 62. 

Sarton, A Guide to History of science, P. 11. 
quoted in : Dewey, Reconstruction In Philosophy, 
PP. 114 -15. 
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fJmU J U* £“*“J 

(jili AJ^Laa pSl ^ < pLVI (jJI 4 Ja.^ 11* ( jiaAJ jiM4 Jfi -« ^A.lTjlt 4 jjLL 

Sjlc .1 ^ ^jlij £y-iJ ,jiil ,jJI Jukj 

ljji«_* (JaVI Jluj t ^jLL j yM UjLL ^UJI jL* Ij&dfcj * *»»_•* 11 

UjauV <IiU <U^4 < 1 Li j jxujV UlL 4 -a^£ \L_aI 

j*it J*jJ {fiuLj Vj * ^ pjij -H-* >*j 

* L*1*JI J ■% jjl «uV J * Oil»ljA^llj ^jl jJU4.J1 ^XAA jSj jjl 

^Jaluu fJ AJji c ^jaj a L* ji la^j * ^ 

|jic .la >rtt ^ Ik'iml <iV V! <>J_i-VI jj* J*j 1 a yl 

^>£. I^lAA i <]^ILU Alfi-k i 1 ^Lkjf lli - 1 »‘ La£ ' l (V A)<JLU« 

j 1 " j 1 t Ol^tla <i* ktJj c ^i^fl ^Jt IJaUa fJf. JS ru-**»1 Jj # ^joJU 

• 41* tA 


< —Auillkf Ajfc*aJf ajjiAj ^oil ^aIaJI ^^Luj 

,y : ^j 3 ■* >*»! J k. fttii&Jl ^Jl jjM 4jC jJI LuIj dltl^J * 4 ii|ll * jmJIj 

- 4A-JaJI ^Ull 

j-*j Aa*la J I <ilf UU (gj. ^ %1 Ajk *» « 

Ul»j risque d’insucces g jliiVU 2 ^LLiil > 

\uji 6j j^La jJa dl_li (jmaIi aleatoire S^LyJLjl jl Li 

^Jc. jjJj 4_u (_yaJj * t ■■ 4^ jIj Ai*lr JiE*Aa <-j* *Vj 

<> J 1 AjIj jt ^i*4J Jll f ^Jl ■ ft ilt 4 iiii^l LaJ jMJLVl 

' Ct^)4jU 


.~i l jL-^i jjiia |jlil 4j-lt ■ lvjJ| L *>JI £jt- W«XA ill c • 


Lai 


Kourganoff, op cit., P. 66. 
Ibid., PP. 76 - 7. 
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**j> L* ^JjVI oJuaJI •*>-[* If cJjlUJi 

l#i_>*-» mondaine jl l'amepu 6 rile « * 

l^kJl ^ Ut <Jjji* jwilil » ASjj * ^ jL^J I 

■£l_r.._.i'_fi,_.-._- 1 

<uiU^JI (j* ii II < »Jj ■ ■> 1) 4alwJl » uI jJI AjlvJLi jjiiij 

f j_i: l_* Jjl i ^ Sj_*3-11 l ame professional 

u*L - —^atjjlkaVl l ^Ic. t.iiMtl »OUL4 t |^A 

ijuJI i ijj ^ 11 t *iJHJI <JUJL * L^i Uw j j»r> ( jj l^U it * 

Tame en mal d'abstraire et de JjL-iJIj ^ ^ 

. wijaII juJJIj L*j4 quinces sene ier 

UJjj A trtilill 4-1 J«“--’’v 1 ■ ^ UlA'i I j^JI g-i Ii 1,1 I 

^aJI JIaJI oLh^ljifi.1 4kaJ JS A-iljj (jjJIJ • Uj J 

(j^ (j* jjA^J (jiij * d l* Xjl ^ <iij Ajjoi* 

J- *-j jii jj j if <dL > Ajli > «_i*l jj % 

* (y' OjJ O* ^ LwiiLk. 

A m jj l^jliiMj M Jl A . ij- 1* II ~.IjUi. ^j£_ jjjjuil (J JI Ij j A t IjLi 

t>* ^*yj y-Aj * < - ^x>JI 

* ^JJI <ijUa tl kJtiV . ^ .t-k i ll ^ (jl Jji J 

<Liail jjJI u* *JI (jij * *yslLd,I ^laJI 4-iLkj J>nn L* 

J jjk'fcUI I ^ j«gl 4 * 1< Aitj'fc jLi* 1 J i ljAA ijLaiilj 

J yjj f-UJI j| I H*1‘^> fjlJF (j-*J * p>aL 1I ^j* L |“i * jjc. ■— n . fji 

* i|j| ^ L-~ t j f l^ki dlii (jl jjt UjjjU*j Ujll* ^-UJI 

( l^-JI t J!j lf»t -fc*H j ii /i pji ^jAj * 

< r ‘> 


Bachelard, op. cit. t P.9* 



4***** ijl Ujlii lli * 111■ Al|XJj 

l| ‘ >** ' * 4» t Jf Jj.rtjfl * JjlAlJ * --* 1 

tj* l—fijyij * <SJ^ >* L* U^J ‘ ->f/^ ^ 

j^SJ *jl 1 ‘-iyj aii * alj*-JI <j]U j* 4 lLj. * S^ja*Jlj »jiJl 

4-jy>.-i J L iijall jLojJ.J ' ^ la I1 Jj*_L v^A^jlj jt < ^LkjLSfl (jJ _jijj 

<jj£j (jjJ i ill Ml jjj <i laljlalj . Jja. jil 1 j^> »j*ii 

« jl >rtii I^ a J c l^lu jl tjjJ l|J j!_1j 44jail jl jl i jiiJl cj Ima 

* J O 1 J* W-l _^>*-* ^ 

iajij La Jjjl I < AmjS I ■*’■ > Ij jl.tw> ^yukJ 4 t>lvll <i^JL* l_iikij 
‘ Jjfl * JJ| > 11 4*4 JJ < _r“J JJ^ t>* ^UaJl 

" *sLL oijJf la—* <j ^-L ^ tit U ja ^*LM <*ij jjfailj 

r lul£ JjS joij (jjLa^-l^jJI ^4all jUltl ^Jl <»Uj ajl 1 (j—jJJ 

jjJ !'■"^ j[ ij Jl < jilt Jjirti (JSJ lijlaj L»Sj* 1 al * 

^illliV Ji*Jf (j* ^j-lt JjJa dlji < Jj»la. *At U^ja i «■ *»* *i L# j-^- 

^ LT^ i^l ^ <*^>J1 Ifj^J * ^-fJl 

a^ljL^jV I ylll i KaMI i »!■* j* 1—*1 La ^fcj t>» jtii 

* . (r^W* 

<jji —aJfj lijjJl (j** jjo«ijl— LI j Hegel * » <jjJ -^*j 

<j\f * pl-aJ l (illjal f |»li * <jjLuai*il 

^1 jat * l|" ■ j|jb yl ^1 .-1 *■ * »L.1I ^jSU ii jjl* C aAJ 

ali i ^jjLUI lijL4 jjaa ^-4 o**jl Ojkil {jl 4 a <fti lj <ilAi lt «sUi 

. L-S) jlji *a . fjUJI jlull . (£•+ Jjj (^) 

‘ 1- - u-c-* 

ijllJI umAjLI pic : jr**j Jjtt ; *■■ m5 i (^"^) 

* VI Jk 6j! I a jxaaJI aot * a 



u fc **“ * t 9 * <• 3 . 1 ** - * 3 ^ jjV j * t-ftoiLluJ Vj 

J*** * 3 -^““^ (_*J 1 « <i5lAj*«l ^jJc. 

L*JI 3*1 | Jfc H tr* uj^ ^ * * ' <Iij-j-4j J—aJI 3 I**-*li Jl ui. j 

O 4 - uJ^ni — <d r fc i l wJ ^ij . jU^ 1L> j ,'~^ I QaIui H jj*- 

U U a ill jji # ^ > m‘ii> i Llxl Lkl f\£. •ilj • lli < 4 ltj - [ ■ ., ■ J t 

JA*SJI u<> tJ ^j_lJlj « '“* AjjJoll fulll fj£.^J1 JjJ Jj J if j * luU 

• *>« !» 3 * jaa£ jjJI wi j« j jlji\l 3 * 

* fjlfcJI pUfrvll fhjJL 3^ «>*!*H jiilli * Lfl^Lc. 1 ^ 

^LujL jj4J 3 IS ^jJI /lil jJ! Jjljltj f <jlf. 

<ji*- i> . — i*ll j % OljLLj AjmImI i JJaaII ^.lf ^ iAJUmj l,k>_ . til <jl 
jaUI 1 riv‘t <jJao!a t fcJiU^JI ^tli t <j\jrj-fcn 

«■ i i i ^ * \* it * ^ t .J La * A_il*Jl j pS_aJI <J w i<w>\i . jjju 3 ^ 

^ (joljjiVl JaJLuJ * ULA ~h U jjjJ I U^jJI J I jlJI OLll^ll *ljb 

* £—il >11 p •*“ * *, »j * p-»—pi j-aVI Jj^ 3 j^ * 

Ijli 4 Lft jaL <a^ajj SjJbLiiA 

>* 3 ll 3 ji. 3 I ^ ‘ - f L*J * lJJJJJ *1 _dLA . Cj »1 fc rfV xAol JJ 

< jl irtViV I 111 jjJ I i^UilL jjJ UaJl <1 3 i*aj JjUJt ^jJl 

^Jjju 4 t*tk\ * ^ (TV)3j£JI uj^ uS-^l 

(a ^jJI cJjjjJI L3l Vi_Mil l hjl 3 * ' >1 v~>V (jlll *zJj3*-H 3^ " 

ijM ->• “ - * 3^ 3^ ^>3* 

^i<j i.i^ 1 ftij * (ti)jAiMi 31 l jA \ it <jt 1 ^ijL* ^ 

»1 ‘if pj 3 * * € jlijjJjJS • J jii LkSj 1 >SaaH <■ •» | ; jl t rt ii i*i I 

’ UV _ N\0 ^yCk fja » jjSjll ■ Oj L> 

Jjt L*amI <*yj* * ibUiaJI pJjJI jujU . 3 ji^L-* < T 11 . 

* ^ ^Au 



d\y »ylfcy« i jfg l f 

*r*tS^ J ' j^^-j^ 1 j^jjk '* l oL^L 

* 1 tjf* wifiwii (Jrt Ul>i*i|^^ if itfii U1& 

4 * ^U1m>- <jc wAjjuH ■ < X -j t*-* 3 ' 

j** f- ^ L v * b jl ^Uik^uU^iU^iL^f (> vjj> 
Uil * £_jLA> ' <Lk^.fcfc£tf 

t^ La^ l C#* ^.•* ^ * _ » j| ^ 4i|ajjh. l l *■ jU l A yJ Jl 

Ji ‘ ^je- J»>e u* c> 

■:. v .ll i^i-n iijitt-j: J t.-^jir t *j ; ^i f j^V.-l..'KAvj 1 ^ • 

^^jj j mi ' iIi 'jA ^uiii ■ L i uk i 

*—aUjj )fcw L^* 
- ,. .. . «£tf A&& luig 

4*JaW4»ib»-6 i ‘‘- 

f£jl 0hL, £k ^4i6 L Ui Hilt 

ftkJt-^ii*i ! .3 < i'4i^ rmi By l'i- T M^n r^^ IL 4sikii 

dbT-^tAAsni'Js^L ji ^t^-gAr 1 ^ 

kjf ^Baaii j 'tfLsjfi! Jfcsfil 1 Wj»» V *4.V^kfc**t-4iiiJ< 


Citt dhftsf les Extraits en: Bernard, C., l t>p. < yit^- -liW -Qt*<*i«J'jrfaisil 
Lankefete£*> H., Science From An Easy chair, P. 1, ..bidl 
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iJjiVlt * k^Vtl ^ jJI Jjyj * <U^-^UI 

UjU- < s_ ^iaji <jiJ( ^ >ijf . <^ijji jjM 

jjjl ^A ilu < Vjl ^jJf <-»-^JI jl tj^itaJt <j* tr Lt p.i*■*>!! 

I* empiric is me immWiat i^Uil <*jih <jc jl 

verbal UkiUI JuiJI <>*£; ^1 SUOil LlLJI dli* ^ 

* JjLi dj^AJ jl 4^,jlli A »K <i^UJ l. ^ jli k—Ai! j-II jfaallll 

| _^jJI *JI AiwUll 4iif i?*J <a!IXM ylli <aj I^JI 4jtoll 1*1 j 

le substance jj^l> ^^11 Jl j >»■>> ^lt j*">j 

UiAi vj V substantia lisme c*AOU 

■UjuJI A ilf <***LiJI AjJtaJI U^j * lit j 

* (rWylZL^il\ rJ i*JI J*. animiste a^U) 

jrfAi L*j i j*LII Ji*li jjil jJI ^jjuaaII ^1 jL^JI CitjSall 
a^L^. 1 l^J >liL u^ju Jii i <Kill L jA <i-Jl o*i * ll ^ jj -ll 

‘ A^aUJI -<tj*d I jj£j JfjAa jSu t •il.j'* ijl,^** 
JjLj * tiuuJl jji £j\ — JjjUI (^all fji — <*^UJI A j' iAiUI 

jUtf.V p.^Lij'i blit (^d (jl * J d ■ * aI I I j—* (|i ^) j*** ^ 
JUmm^I jjii * (^A)* Ut, ^ »J ^>S£' uJ^ ^ —** * d^ f) 

. i-yUia^/ 1 (jl c jiLiL • J^ijj * J (j^-» jliiVf fj*** 

ijj^iJI ^ifc^»««» l*J-jfc J * ■ II (jt > i^i • Ak »Ul l ^j^Jl ^ 
U* ^5£1 UjS^j All^Jj (jl Ji*JI will dJi conservatif <kiU-U 
. aoa. jl c*LL^Vl ^ 

t J* Sjluuj * (jj i * fl LT ^ i- y * AkiLfcll J >“ fci c^j 


Bachelar, op. cit, PP. 19 - 21. 
n»d., P. 15. 
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i^ixL U dJ jSlj < i jM ^mUI ^ i jJl &^iu ^jJI w*^j«* 

’ JjU-lJl u 1 


* d 4j ja*n^ 4 * j^UiL » J ^ . ijfcUl djlUJl JJ4JJ 

L* tal « ^ Li {j* jl oj Vj * Jjllj JJ> iiitj 

(Y'V) ull 4 S *»li£ i j-Lc. ^ >^1 ^1 

Mouy 

I J^J J* <*4*iU L» AjjLuII *^JiuJI t JA 4 Imi*>j 

(c hr me in) a * 1£ J1 ijj-xV* i»iV i * « v>£iJI ^ jj * * 

* wjL- *aJ J ^—»JI if* j— ijJJ ^JJ»- ^ * * ■ ^* u^*J 

* mJI 4Jjg* ^jJl jia II 1 ^u»UJI « Mji ■■!^lj 

■ LT* lt^- g ? * H cr“J^ cr^ >“? Ij hli a 

* 4*l*iJl I^juaIj 4 Ailij.yjI fU^aJl l _>i 4 ilr j 

4 AaLlaI / [ |1uL ^AjJf JS jj Ul fj iaS2 4_4 

4 JUJI jilt jjl LaLuu jil ll * *will dill Vj 1 *a (jjSfcjj 

^ tr*^ 0 ^*^JfW J^ u rt * 4 * AJ^U. (jii- 

dLb a , U j ^ t>* uJ J J fc u" 

UJ J 4aauJ | ^ 1—^iu U^J ‘ L>* Lfj U_* 

ijJJj * SjiJ^ C A*i^Jfc-*l H AJ Via dij uliriij * Ifl i« a^lj Jlii I 

o U** )tll ^ *■ > aaIj^ *, A Ur j ^JaJU * {t ‘)c»lili ^ '•*-y ^wS. 

<jj *~Jf j <kx)UI OhLc ^^kil U AfJkljA t jM Ac L ij i u^lajJI 

Pasteur < ^ju««Lj * jjli j. 3j *■ Cil>111 l^li—ilj <j^ 

* * (i N) kUJI Cjii A-- A AjjIaL ^UaJ( ^iajl 


Ibid., P. J7, (r<V) 

VY ^ 4 iSj* Jj-f (* ’) 

' V\ - ^ ^ j* . JjL-JI (I\) 

_ *\Y _ 



* f-JaJI JUu c/* 

I - .*A i1 Lf^Jl ( jaL ^1 < ■%. ii> 11 ijJk kill!j « (^li. 

• jkill ^JU- « (it) Gob/oi jLj*> 


a UUJI * ^ L.** j l* oV jAJj (jc. • ^ij 


<Lm*i lf ij—i ji ( ^UJ ) »l j. ■ * 1 ^ p|*. fc A jLfilj ^Il\j 

(JjUa t cu^i*- < 1+ilLl »mj 

f |« « i^LkJI *LaJI ^4 *ijiil I 4 juLuJI oli^jluit) ‘kjtkadl ^ J ^Aj4 C 
UJ f“*J * a!>C—I j » L U^**v£^ 

U* ^Uj ffi ftj 1*4* UJ- 1 **? * Uj^-y 

jl ii jj ** 4 J ^ J * ^r-5** (jJI f4^ ^ J J Ji ^ J ’ <Ir** 

• A4LDI Oik yjfjU j « A* ^jUj Vj # - ^|ij > 0^^ u>»■“ yft * (*4^ * jjij 

Jj * A a mUmp jf jja-- ^ tr"* 4^^ tjjkiLA Vj 

^>-JI ^ t 7 Jw*j 2Ul Tfjj- {jjAMA 

J^- l|j /•■ - «H <IU>JI 'di>*i ^* <^ K UlLs 


<uU4 fyji J£ Jj^jl *.^ «. ■ lt®' 1 * ar*J ** u*^* ^ 

*-j11*- j* a ? r V. II j ^ j<ill ^ ^4 (iJ^J -* *Ji» Ml ! l [ptfeeJ^I**^St'JtiJl 


y*j *^ (j-A 1 J Mru *i^LI 

. fc U*%All cow ^ AjVUU^*U. rf ^JJ 

^ J^LE^TJLit j-i: 

^UiU^l 

• (|Ajtki 

Si .4 ,-bid. 


T^o 


Y V 


. . „ !UJ., . c . o, itT-'r+t 

BronoWski, Science m HumanValues, P. 67 


uji *_*ai (t v > 


(**> 
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jAj * |kJLaJI hJI H AjltUil " *- iILkXI m L«.1 

Cit^l jJ j \jX 1 j jj S i i ^Jl ^ ^yjJl 

<a^L«JI fjJk Jj < l |j|j fjM 4j(£ *-iJLU1 j * lilt £w-*-o*l IX 

id 1 I j) L—aS r I i-»Nx. * *AM£ AauI <iALm 11 

«JjL^-\j~i~fcV 1 l*A 4 JU '- hVI ^*1 L- 4 $ j Jf J^Lil— I 

■* 1 I ijla^ln-fc I Li iu^aJjj *JLLll dLljS . fijfcjl 

(ji XiL-i* fi jjl UL. Cr* (jJ 

5jjjk « 4 J UjLmaj fAjJI ^L*ti (J -1-UJJ * <lu.Xll 

fjjk f *aU £L1j \ J—ij * p^l ^U l J * J _ |> «~ | H j <*J —i-j O-a iJl 

tjua 1 r <- mLyJJ JLj 4-C^LJ! ^ 1 aual uJ"l Ajj^ 

oLLu^Vl LjSIoj 5.—. in *_il jJJ |j-* I^jIIj Lfjljj uj .iii jm->1 

^If <iit-^JI k_i— w- t iS j-<iiil jjji .Lj -h . Vj Lali AjiXajiI i^kiUoXlj 

j <i) J> I j * <JL-^V I j JjLSI—*VL * ^aLJ I *_j ji^Vl ij-* ^L-il 

Jl\i f^aJI ^ jj-*J * fdjLh fc-AJlHI Lr * * 

Jjfljt Ufcj < *I*-jL* *1-jjlj . (£ 0)<J yjl I>~k .t.V I Jii fAaJI t^iisJU 

■ * " c/J^ J^_j 

l^fa. 4jJ% (J^ UJ J U^J ‘ Lf4j'_>Xaj U^iij 5^»Uk. A-iit U 

<jU jii* j I >»'-*-* a*- <li-aJI 

jJ ^Jl i±aJULJI ^ Irf^ill ilAHAMJ * * *_»» * fjJ LiJ jl .IIJ t <ilLul 

J ixJJI fjM * £J^)t*JJ { J± 4-».J-» jj Ujj ^ • ‘ fc -i j. Lj il Ld 

LjVI (ji 6^a_i <Ld <ajjU (^Jlj ‘ 4 ~1 LijL*l*Lt Jaj « ^j(^JI 

* 4 a|L -l> If vtM^> JtUkLli ^1 04 I J* ‘ 


Ibid. ? P. 70. 
Ibid., PP. 71 - 2. 
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Jl ii.^la — Of) 
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: jitf ■ ■■■- —*3 

i ^ I ill f-lx«JI ji jU.nJi — \ 

: fLM\ zijti _ r 

* fi —nil < i ) 

? f i *J I £gl (i-i) 

* —Ul fj—^ 

* ^UjJi fi-* 1 i-f3U 

' I^jJl ^-uJlj wj^JI f-L-t : L-Uli 

- _*JI fJ_ jJ! : ' juIj 

* <jjl_ jJI *' ^ l« H ijjILIf : L m«(a 




J- tan * . fiVlj ^UII (jJJ <LuJ! ^ ^lu^* dll* 

*IjI*a jjJt *j—*> (jail j*j < fUll Uj>juUj JjVl i^u^JlI 

*(>-* uj^ > l * * ^ i—** ^juji _ (jiujvij 4 ^^*11 

Jl * *j * ^IaIIIj ^ILfciUI * I_>*aI j\ t It ,ji dill* U i_j “^ fc ~ 

C jiJI t^yl^UIj ^lUjitj JjJ'*.* 4 cJJjII la* olaufll ale- « p laII 

4 |>l* II jlSj * * * >f ^ A i^ iJIj aJI^^LII l|"imj t ix*l* j' 1 *- j 

jjl ^ UII i^Ai^ * (jLmjVI {jt. <ltl>«*j Sjjlb^ < idLiti* ajuIS <a*1lII 

4 i_*UUf 1 ^ 4 £ ■ i . 

y*il*jl (jJI . «■ «V I j f U ll (j*j JtAij (jail diyi la* ^^iLj 
aij < 4^ljajl Ojf ‘ f-U-H ijiw JjSli al^jVI 

‘ ***-iiJI jl t^iJI ji (jjaJI ^ a jjc- IsJa j^il 

0* sUt * | Jl j lU - mJ JytUJ ^ilil 

I 4j U*** « At fc ( W I Ol*UJl jl CbjUl ijmj ■-“»■>•* (jjUiti 4 

*i* * > | uli j i Ijil JS I 4I* Lmmj (jJ_1*1 jl <*ji* 

l/l*- jjikj a * c - JjVI J * A i l l y \ , ijlj U * ^l.-lill 

* € bdjJF I jbftil 

£ JjVI £>*■ u^aill ^i* l . w it (j+ J£ (jal ijp=UI j 

c#* ^Jy*UI <1L1 aj *■ <Ui>JI 4 >LLn <Jj ^LtiVI jU*i 

4 iillj jl < LU 4 A^lLuu'il AaJc-liJl 



r jjjji ^jJI jfi < jjUJI ^kijlI U 

(jjiuj i*Jli * ji * ni*lfI ^jjLi L*j**>« Wj It ’—jjj 

I_uljx ial ji Ji 4 liljA J i Vi ylj LaaJjJjj li^jtl JJ N.itm4 lli^ 

kijOili (jl 4*‘lV I <i jjj JjMkjA »f ^ jij * L VI IftJf 

l yi 1| »Lr *J L. >. - 11 j , |_| if 4j^iL^I i Am ijJLll 

*'t_llf Ll ■ L jI ■ j 6 Jj^j £jUa ^*j t a i l-fc. V I j * ^aV 1 

j a jj < ^u*yt jiii j* ^i*jij * (j-*j-*ji »L-iii 

Sj*lwll 4 itc. UuJl J*i I 4- jUi j ’ ji I j«L*'X1 

wiij * J*i JS it ^plj LfcJ <IajjJL* A.la f 4 4%-h *4*1 1 j 

ji pUH V fJLJI <-Ul La dllj Jji LaJujj 

jij i *-■ I.LH, 1 '»" * j-* * j*i . *« ^»U H L^j» a'l Ja > \ | mil <JUikll 



yJU fjM lj-W 3 hA V L- J^JLIJ J J— ij I LuAidUtl I44 j* * fU (jjJ I 

Ckj c ^- ‘ (x* f-k»-Hj * (^ >^‘ 

irt I Ji I Lfcj IJIJ 4 ij>l JI » 1 * 4*1 V 
<++±*L} \ u^hJ I £_.>*-=*>* 0 l * • * (^) L^>*-i>a 


A^j-JI h-aXil ^Ui 


k 9 iaiSJ lijI^A « 4 vIf, 1 it 11 D ^ lla*Aa ^ J-» 

4u]-j.UjVL iS& “ * ■>- i ~t-w1 I_li\ «_U I ( jA t J^l j A_*Jij (jL* 


1*2 J L 


V_Uf 




(') 

“*-* L**« 
activity 


.‘JI 


J^» 


jjt j ijj'x-.jJ I ol^jLalt ^J1 4la* »_a -o n ^ jji ■ ljl si tj j l «* r-^4J 

* »f JI i^ic. A jj Ll^V I 

* 5 ^-pLL^-Vl ^jUijaIIJ . 1^ V) 

A -tilntlil) JSL-*l!I . * *-* (^) 

* VI ._ V V * J 1 J a.-xo4 Ua ^ * j 

* ^fA ^yiL ]l (V) 


~ v* _ 




CUfctAi t *j <JUikJI I *ilj < i |Slj (jJ ^4iikjl i JLJU 
> JjLj* ( t )4 * +mi& "i I I JjUj 'i (j-Liil t j+ai « 

jlUi j ^jI] jl ( ^Iji ■ pJiJI * • a mil kjj*JI I^iLui 

CtljS** Ja <J Lw ^iLuii^l JijJl J-* Jj * 4j4t 

ijj- ULjaiJI CiU^kJI JjIajj * jjiL ^ 

* (°) 4 U^J J ^Z*J 

iJ ■*“ e (jl **nf I uLL U .Lvl ^ J1 J*a 1 jjSj j * jjjl jj 5Ij 

-,L^1 ^ Aj j Lkii b^uti jl AliLuul j jitI ujLuiV iifaii 

JjVl - l*-*j ji-VI y U+i* Jjj J" o' 0^-*J 

J&jJmIj jJJ ^iliiJI ^Vc.jJl ji jL * Jl ^jClII j < ^ i* 11 Lr i_j*ll is S* % 1 1 

<n.ui ^jJI ,, iJI <i^LjQuf <1* JjVI U\i * IjaU tdJj *--»* 

Cm] iHIj^j * Aii^iil A tijlj Ajljjl->rt«j AJjUajj (jm LxJl AiiA ^ 

jUitJI Utj * JtUI J. _*aill ULuj lu *^UJi 

* JtAfcll I j-4 U la. * ^jIXlJI 

: piflii J15UI pLcJI ji _ N 

Jjl l+J <*,UI 5JVJI L_Li culture UliUI H 

^iJ AjaULL LfjJVj fj ia» ifi^lj * <j jjlI I ^LlmjIj ij \ u 1 +i 1 Jl 

Jt t.»Vj 1 Jaa.il J£JI Uta^jl *Lalt 

’ •CjAjJjJI UljjJI jja (jfc J£u U Jail* J <±£. [ *T\ yj I OlultJ 
j t JlaJlj JaaJI idjJLJI Ail>g* talLku^H oLvlc. till j jj+C 


i~^***jj * H djjL£j*j jjjai . JjS — ja'j-A (t> 

* \°N { _^ jjl. tJl 

j j_ aaaI) Cmi£. <* * ju . AjtuLil ^ If jjUi < 0 * j^j jj j~ > * M IJ i (0) 

- Y\A _ Y\V ^ . j^iU f^LJl jUJI 


_ V\ _ 



systems LtLlxl JjL*j ^ 1*1* d j«L» 

dij tr* ijUajj * aj*JUi*.V 1 ( institutions fkUl j') 

a^uIa«*V 1 iLk^Jf JS j««AV» isLUiSli ji^ll ^JLJI 

U* 4-fWst JJ 1|uJSli JtjLj (jLuaWl 'j •■ ’■^I ^Ul AikjjJlj A^jUl 

* ^ *1*11 djj jjkj ^Jjlj ^ AliU jj ^ i I 

f“tLl jl ^**1 K>* ^-U- J*-CkiJl f * * JI Ijjt yj f jjfc It JmIxMJ 

6Jtl jl JjAJJ ilijLaU jSmm* ■ >jl Ctl j Ajli li O-fW' _rj t ^jllJ 

j Aluu yi<ir w *L\* L| ilc jjiaij 

* jjAjj jl jjlu <aJuVI jjL« aJ n U 

A_l>io liifa, A_Lj_ajj jjj 1 *mjV I la Lull I ^J-^l yA p JI jjl£ ! jtj 

M jLLSj JaLti LaiI i ^JLaJI ^ a^JC I3-I* yUiV* 

* J^lA SjjL^JI iiliUI jUaJ ,ji JaUiuJf ^ I jjL* 

jWati ' J« > ^ A^i Lilli £jC. p 1* II j j l * ! » U1 pujjj 

<-i.if. UJl Jjjj jJI idjiiUl LajAaam >■ iJ■ \I L4ijjj * ni *J«alt * jJI 
<iL 3\ILi * wiljjJI j ^jajSUI jl i r ^CJIj ^«jJI a i l 

flail £j1 * alia II uW*1i p \m II Oa Jxojj (jyjJI p--*-jJI ^A SjjLaJD 

^L_UI i j-A _aVLj jl i 4 j-*-“^l -* iljjJI i jA —-^S*I mLDI 

* 4jk L«- < * j »-* , » jl ipJjJi jaaI* jl LI Lfi ,jJI Aji 1 y I 

t A —*’■ t^lj QA IfcUA SjaIma WH^J pi* 1 ti J ’*i I itlyjj 
*jjL==JI i-lliUl i|ij| * yA Jj i ^ I yA iJ A bX*.y J**J V <iV 

(ji € (£J4J * JjAf LaS « Jajaj Jfi * lilj 1 Ju*^-a L^Sjj (j* 

j tils >*■ j-.-~ tiiU^ institutional aJL* jlLi 

tiiillf iJLfei * (*\)A^«ij p.l*Jl jjLj AiiL-JI aXa._> ll uk O jti* J 

J. Dewey, RcfonstrocUon tn Philosophy, p. 19. (1) 


_ VY _ 



(jjj Jj — w <iit jjjS* 6^ Cfi^i *jj(— 

ai £j jjJj * » * i-ijbuj oLLOU ^Jl S^uilu 

^ _>jjj a^jUUJ jjjI *11 j j,ljl jJli (V) * LJfl 11 Ji 11 Ijjjaj 

* jLaJI 4j-Aalaj < plrJI 1 j It J • 4 JfaJl CiliLuVl Jji 

UUki *jl£il j\ < LI_ \ ijc. iiUUI jKil 

4 n ltiJI ^4 U ~J »*• j . ojjlu j_»alS jju ^jJI 4 iliiJI ^Li ^ 

4 in» > ^~iJj J . I 4_ui ili^l aLu jIIj Jjj iuuJI 4T JI ji t AjL^Iu jajj 

»l aJ j lLI V> 4 j L*J f JlJ| jjLi J —Jjl (Ji* 4 4 _l£ 4 *fl Jj£. J* M 11 «£Jj 
4 jJ ji Jj-* ^ikjlt 1 L*j ~ L J <jji if. J^» 

^IaJJ J* r » <r * jil ■ » c 5 sjr* a^Uj Ljiui 

LfcJ U 4 udt j h ui* i_ i i I ^iii ljj^aJI |^a Jjl Ji * A iiJjJ l 

>X^*i Ai^cl ji t ^Jlc jj-Lc. t jLfc j-t*V 1 jl JjUal - a*II 4JJ£.1 

(jJI dill j A.AW - ** JS jjJI 5 jujJI Juju JLjj 1 *>t < * * »>) 

* »j!a 1 I <bjUiil La^jJa. 

C/* 4 * * y? " * EjSi (ji 1^1 JJ L* ^ iillil! J 

tr*J ' (^)U^ CjLjiwII j j * jVIj jK/yl 

U Jjl i Murphy *iic. (^) 1 4 uIj ia_uL 

Jj . ^ aVI il>L*j <j^^l^uJl 4 ui*II r I it {J Jk 4 *>«jjL 

• ’impulsive ^UoiVlj jjJljtiiVl AjIjJ IuaXmj* 1^1* ^j^-aI jlJI IaaIlK 

* 4La aJIia’iI jli. <1 j^u Jjl ^jic. £-3ljJf JjL_mjV 1 (d^jLJ Utliif J fC-j 

Lj-% *I *AA 4 -JUaaJ OULu.1 Sjya J>A ^Lul Ijit jJUH 4*1lo LUUj 

Ibid., p. 15. 

Ruth Benedict, Patterns of Culture, P. 14. 

Murphy, G., Homan Potentialities, P. 49* 

_ vr _ 


(V) 

( A ) 

0) 




O j Jij JjU-j 


IbLijL ^ jJS ^pJI i # ljL-II JoL*jl tr^ - tr*J 

jj-* g-|-*J! IJ—* (^uAuj * iluJI ^ LuL^al Lfj'i jjit. 

v) ^ Sj^ii t Dubos < jjjj u Jjij L*£ ^i*il Ja.j 

^dr. O^J * ^ 4-J-fc-1 tjl <1*— »u ‘ “ » _ » 

aJLu ^ f ^ o.jj t-ijTu i ylj . JiiS >.. <xudJLi 4l»ii 
yl JJ*J l 4*i I Ja L»li ^ll 11 yli Lc. j I JA ij * jJLjJ I w-iJ linij 

b lifc* j L| > « ji l|i 4 jIaj i jjlla H l 2r A ^X.^»-*a 

A^jIaII < jAjt-h^> ^ JI ^_ka J* - liu flail ^jll fJk C*+J ■ /**il JUx. 1 ( _ f i 

* ulj^JI yiliJJ 

Aa^iiJI j <jali1 jJS £-*-** I L AjliiJI ^imjj 

_/^L»JLi ^^xXbUl £ jiaj l^-ki J * pJLftJI ^LwwVl A m\*nt La jS 
*j^ <>- j±^j * ( ^ u . ■>!> Lr fi . j >£k— m> u j 

VI AaLijJI \Jij5 Vj ' ( J ■*■•-' I ) JLa^ jt j > { T^aLaJI ) 

I a jl^J»1 ^A La I'JIaj f I jjjju lltjLftj i ^ aj T l^ 

4 4jj^iJlj <j«kUI La y^iLlc. ^ ja-k a ^J_a ^A La f-litj < Ail-LkJI li il jS 

^A IaAj * AjliaJI j a j >1 ~ »V 1J 4ifc 1 qaV 1J LfjljjlfL* ^ U^aV kj 

jjjU II Jal^JL Benedict * —*i 0 V s -^ 

... j, vl W* .•:. mj V j_*j * (NY) Culturtl integration 

Jjill dlfc . AjjIaJI Laj^i J ajjUI iiliill ^jlll ^SJI j*>» 

4 LLil f+Jl* 3 jK‘ i i ^llJf CjL*.L». j-**J 


Ibid., PP. 16 -17. (\*) 

• Y\Y ^ < Jiall . jfij (NN) 
Ruth Benedict, Patterns of culture, P. 213. (\Y) 



* ■ -■ U jjJI J* Kl 31 I ji A Utl IJ ‘ IfjllAji JliM Jjj 

IjJlj U I j! * perspective jjlhall* Mannheim < Jjl5 ■ 

• r u Sij—JiJj ^LJf ji_Li ^ ^ u ^ji ^uui JaKJI 

jil LfJLijtij Ajjj-tf lTjLilL A a ^jj (_5 jif i_jjiuVf 

' A«<JV4j aA jjUUI Jirt» dljl jij * iIaLJI 

Lu Jam jjjJI iJ^l^mJl L^lu* ji c ^jL^jL* * J L^ u um* j ;jtU I j 
uljjiV L^ldiau! [*■ j »1>!j ^aJI ^ JihamIi i i.V at»I 

• OrjjLW 

Alj nil Ajx.L*JL*.VI L^kiJl ^ja jjjuI— w*1 jjJLltl 6j£i f jSj j 

^ ^ u^*Ji ^Vi jui sociology of knowledge 

dJjj j—-»■ H I j_A ^ <aj 11JI AilliUI l_JIL 1I (jjl Jjju ^ * *y* j Jit* 

aLLi II ,jjjj jaJI model £jj-aXJI LiX* £Uj£ * ^ *’>> \ I 

Jlu *i I j+]j * Sx .mJI L^i u*<*i£ aaiJI^JI ^i>iu*yt 

j>illl a iLf Uai^a jjS_ j Jj f <jLjJI (j *■ - ll)15 < aLLJI * 

* *,111111 

^jJI »l jLaJjl ^ jLiJL A-LLjj^I i jk Ai^Ul JaJ Ajj-LjJI *itt 
<>j * ^ cr* <> f-WI J^j 

t < —jijVf * jiliaJJ J*t J <j* 

(_r+ tjA * 4 t_» jl < 0\» t5_>Li tlh&L IjjLftJI 

d »■ — ll t_UlJ aUiI) I » y» Jj t JjL Jt (fill ^ l5jLiU 

aJ - —■*>]! AOfi * z\ -taJI if* Ao-ali <-*JjJi JL ^ ^U**l5U 

JxA Lj^t- f*aij - f-L-II IftAJ ' jSiiJ ^ JJJJ (jiiJ LT* 


ot> 


Mannheim, K., Ideology and Utopia, P. 244, 



* <U)j£AJ 1 t 3 A jLui^Li j+ m \\ j Uli> II 


t W ^4 JaU I jliil **113 ^»»» 'i ^ 

tdlj Jf 1 <-*V,—» !>• J>* jj-w U 

jjj— 1* o«- Vi U+»L il jlu "i *-*-*.-Lk. ^1 ji^i £^±j S^uiJfj 

<jV fbC-jil JJ V l^i j * f iywLjh* ^at * <ulL» iJjIuj 
■ < - L * tsj^ V 4Jka.Vil ^1 jl jl • l+l V *L*iS/tj 

jjlJI <lu>^l <3* j ic- J im' i jjlJI C*i-fi-»-Vi t£jC.jJI 

Mr CiVU. {[ijSjj < v^i -fc i ll J jt JM j\*lu 1 + ~K _^L»-> 

iijJ .-fc jUaJ VI <ii** uj^ V ,j* Ijiil < I 4*A*L ^ 

relativism * ■ i■ -,*« *r ji dij * I■« jj*Jj * . « jjl*»- ■ 

‘ j ^ i C—** <jl ^ Jj * j—ki jjit Jj—i 5—£ u>. 3 ; j i ■ £ V 
V Jj3 J£ (jM relation ism < » 4*3* 

jg ■* Ifil Jjj * ■>*."_*. 4oilij otiVx. <j-* jjit VI 4 jVjj 

jj * .I. »h U (Jo^gil I JjI! <3-* ^Lui^ ^j-ic. idij IjI 

* (^ Cil^xx (jc. OtuJll < <ilUl I 41 fc t -fc i Lj 

institutional ^UkJI jl ^Ulll £_jLLJI JUilj 
4jl^iaj1I 3 ^ i3^2JI Uil Popper « JL^IS • git 4 o*jj > J I 

(3* 6j'-** t*j < »l ,_ »lajl (3* jljiS/l i j7 j^_‘■" jjAc- »j■‘‘i*• 4 jj»_L*J 1 
*j-Aj * kuajj 4juJ| jjit. aj*j 3** 1 *j <■ 

jjlUll yjklill JJ ««■/» II Cj*~ 1^**3 Lfcjl <*CrJ (^Jl 5^>J»*il 

UlL*« jJfcM 3^ V*X* * 4A L l la JI £jUj (J*ti ^UaJ ^***^ 11 


Ibid M P. 268. 


* >At 

Ibid., P. 270. 


C>o 


0*) 

k'Ajll fie, . Jjll (>0) 
(^) 



< jjjj » JjAi US \ vuj * (\Y)J^tm djL*< jjytuj 

l jk j c a LItrti jLlfcl jl#jjS ^ici 

>HJ1 La *VI jljf> • jjjj aJ I 

Itji fJUl jAj jjtjiil LojI L^-*j c L fcJf 

* r UuJ! 


Lu verification ^lL> ^ > 1 «»*ill JmL *»tt 
ijl—iTtfl (>* Vj^ (jijlil £j1 jja 1 oLiV 

<»i* ol»lj. ^ L pLukiL lliaL L*IjjJ £j^" ‘■"j jIaaJI (jV * ^c.L jaV 1 

JSj * f+iUil J J jS i j If j i r (jj » * A l>L » L LJi <j* j^*JI 

Aijjbll j>4 JjjL ^Lii J**- tr^- f-^ L“l \ > Uf 

(j-* jj. i jJ I aSijL -* U I j lU-^1 jiJI (j* Jjj (j-* ritji t ^lll 

J * U jLljili * Lj l jSI I ^LflfcLftalilj * <J£-Jijl «I>LJc.IaJ| fc-jl 

s j>^* u>* t£-U>* u *^* 1 tr^* ^ ,>* 1 *^ 

(/i (j* (jj^—l <>r L. j Lk XI (j ^L ^ * *U*—Uhil (j j* j dii 

diil « ^|~u Kr aS>1I ^jUjuj < <l*I^Jl <iUUl jji ujSj!*1j 

jJ -1 J—* (joJ aJojjj L* (jjSkJ (jl 


jt*f, ^-k^l^if (j^iiJ Ajl^j Weber qi«SL Ju.V j— ij 

^1 j.> <»Sij t AjjaUI (j-* fJ ^A*iaJl Aiii-fcII UuL jUkVl » (jl 

uLilu *iI u> J^j (JaaIjIII ^Jjkli j^Lo* * (\^)t SJJ -fc .a CiLitll 


Wirth, L., in his introduction to the english interpreta- {1Y) 
tion of : Ideology and Utopia, P. XU. 

\Ao ^ < ^jSail Jj^ <^A) 

quoted in : Sociology of science, edited by Barber 
and Hirch, P. 16. 


_ YY _ 



t *jA4aII I LjUI y-* >Li*j < ^LL* il*lj 

(j-* <LI*j iuiluu pi^Jl jlj 4*u »i faJLjjj ' v»mI^JI <iili!Ji -*lij 
j£\u V j * tf «l« II t^i-h ill (f* aJS ^ii|A *li£l | JA I : : I 

^J * <ajI— i» —U ^ VI ao*j ^JjJ 

Oi Jdijj jl J*l** yl ,ji*J ^ *UJI fjU. Ijju ^lll 

value-system ^maJI j*i - ^aUJ) ^-^*11 <*uG^ jjj Jj*■“ 

<liJ r j\ bu AJi (J-+ • 1 *■ j - '• iaLbjtj < AitljJJ 

* (T*)pi*J1 ^ ^lojt 

Jiiu Lul ^llc. jl ^llc. ***** H 

« (£j—*■! 4aUi J jiV i ^ J1 ■■»_ . L» Ji*-; (jl <j£*j AjLaJ 

ffill * j—Aj ‘ yil-i.ll £*Ljj—*-*il j fkfiJlj v* Agfc. Ula I AjJ 

a1j . r ^jk uu^J Auk^kil 4jl»l^ Jl J-fcj Lf ^JI C>L*lj 

« Laj—\j aJUJ) j^llf pjili Lr KJI J^'j l {J Jk Jj . La ^y- 

(Jj * >U1*II LfcJI (J*V»j (jill <i£- L*i^Yi AjJj'y tj a Li. L^n^jl Lfil L*S 

* (V\ ) ^ i> b * ll J*Liil tf , K1 l ^1 It Aj I y,i * 1 

^A *jjj—iJ Li l it LftUu 'i/I ^ 1 * 1 1 JJ I rt‘ i (^y w <jjlj 

^iuJI y* A n i f Li A_UI —lij uj^** <ilS I ^ * .* 1 —**aj t ^ .4 j -^ .LI 

Jj—KU JiMMJ < y£. Ul» 1 ^LLi jjhA J . JkAiU * Agfc I a~i ~b VI 

jJliJI j.. ** J il US < Lfij^j r i *U jj —> j il jl < ijaUJI ^jUJI 

A—«*LiJI 0 L 4 JLIU JS «dlj£j yLHUI J 4 ^ ,)*~»~ V J 

4 *J Ljljjl ^4*11 La j—jjjJI fJiiil jjL^-j J >..t.'il l J itliiaJU 

jbln II ^.1 HlJj < p 1* I Li * jfc UIa I *_**L»» A tail jjaIaJI g^lbl IJ 

Ibid., P. 330. 

Ibid., P. 595. 

- VA _ 


<*-> 
On ) 



£fC. Lmi Jj « ^ Ijd J xxx *ij4 > H ^jC. jt l i V l j V f ^y»Ll 

>bjjf*ll ^altiiJI jjJI p A* H iiljj ’ Ajjilll A i al Ul 

* wjLxxJI j wjljLliVt ijxljxil AijJJ jj-ll jAjIa J—*J 1 

< J* i|tf L+1 1 a j jil A mi lull jijjlJI ^L*jj 

Ij-i Jj < u**H-* t. t l L Ti Lfil 

^ ^jiLiiJl fJkJI ijj *rt J.. ' h -~ »l Ijl VI Axixi^j p-IjIj J^fc^fcJl 

jjVj ' AjU^Ki l^lLl^lj • JLJLIj LajIoaI ^ ji Vj 

* l| \> Lx^a. 

LAjIUI ^jli. Axxlllj uiljlujl uhM«ji <ul~wlI A uiiJl iltijjiuJIj 

1 I > jj TC" * I <*kl*j Atila'fc* A-wfcn < i^ujllll 

• Axi iLa II g| >m«j « ^jxJI fJL-*JI * Ax l <c.^u< ^ajJI 

1-1 >Jil (Jla A iiiU^Jj 4 Uj 4 * jxAxj < ^iL-iVl (JIaJI il^Aj 

Cll^uJl Abl ,|t < ioiku koidAi 4 Uijlju ^1 ijjJL Cil^Aj 

* V-«a^ xJ^a^x Ifxt i ; iint j lx£ Lx *UI idlxj 

Axil i h ^Iki (j* Aj^kij a j i^il .UXuiJ p 1 * II jli 

Ull!u V A>ftlx AxleLi aJ Lj UlkxL jl Juli Lx Ax Li c Axuu 

Ulij l|i* J jj ju j^i t L|jlx ^x Uaxx V j < A* Li jjlc. Axe. IxJ I Ja I ^aj I £_x 

* Ij4fc1j J XjLxxX 1 jLu jlkL 

♦ *** * * tL liuuj £-jL»jJI JoLxjLj VI V fJ- jJI fjjii IjIj 
AaVaj ^xlix Ji < £xLijJL j ^Jl fiLxVIj fiSljxJI Jjxxj j«lij Vj 

L^ ‘ HI IjA <jU 4 f *« U (fjkill JjlajJL jl JmJL AJjaII (dC 

tf j ***l l ^ ' fl-jJI 1 |l«u ilj**i yl Parsons « jj^mjL i Jj-L 


” ^At y- 4 JJ^jll I < JJJi JjH (tt) 


-Y^ 




ijAIaaJI ^IL>II L 4 1 I I Jiij 1 wii>J *jl*r jA cu* Ja * jiUiJl 
JjiuA^II —x. <3* * ** * * tr^* '—Alj f II ^1 — 

■■ 4^-UjJJ j— i.1 f-^-% tlO (jj /*<>» J S-*ii * instability 
m\ \A \ > f^LuJl iaU-J 9 p^^Lil <J»aj U y I^aj ' 

l *j—*■ A «-^j‘ (_g jLm fJ_*Jli ' Jii j*l ^j£j <i^uil 

am * c «_a.^11 j^U) j dimension -i»..» *'■■-^ ^ U 

tiii> h*ll (|)* ^iilutl j^ic. ji Jj . LjI^Wj Luiiij V 

> L fcbll dij |ji <lkli 4uu Cl3K Ui ilti-Aj ' "uu Jl A AajIUI 

LLL^I jl J—i <A—*iaiil /ulijili * >,u^jlll jl 

, V> > Iw li aju^* If-L* jlS La jjikj .u^K, ) JlIU relevance 

Lk\ 1 gj*> (J jJl aJIj ■ 4.7.^1! dilj q-jLLj ^li * ajjL*s1I 

ol^LkA'i I JmaoJj 4 i|A^U* »-Luj A_fcjtiJf Jjel i >1 AJ A AtiuSil ^-jljlJ I 
. >Uj jl t <ilfj jtiti L+j AiLujI jutl I *lLj AJ^jci i »lii jjj Ai*L£jl 

AjIaT till. >A 4 _a.jjl I Jl* ^1c.j ’ (ji LaS . A-kA L*a ^yl (Jj < ^Uikj 

a lirtljAi tilijj 1 *■ 1 1 ■ fji LLi! L^*li / 1 L* ^ " ■ -V »jja a 

I \ *j * ki*lkiUL*Vl tilt jiijf’i Ijj ji 5 jJ I p V JI d1 .1 <*111 

* (^) cultural factor 1 ^itiiLlI JaIaJL 1 «*> *»«_> L ja 

La j OL» jLlu . ^1 i jjA j . ^LJI a_K I j* IJ iuj 

jjl AiV AijjJ i_>Uj£I ‘ iia/* * _ *■!■* » > y-jij ^^aUaj 3 Lij 

♦ li tfj yt t y*AJA Lax. Ai*4i ^lia.1 . ^LulW jjjj V 5jjuu jlj * 

L|—jJr. JL-JV \ ij \.i a ^jj uj « vilut <^a-aI jj—Ij LA * ^ j 

JjIaIiIIj J ^ja ^jjj jjiil Ailiudl J ■ *i -> a II LfjLL^U-l J 

Parsons, T., The Institutionalization of Scientific <YT> 
Investigation, in: Sociology of Science, edited by Barber and 

Hirsch, PP. 8 - ft. 
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4 lJ—^ > rOK , / JU <_,** j t<r l^ u^ 

^f< ji ^jJI jj-* & jj* uil£UI pajilJl 4jl*r j * (J^Jf 1 Jfj c-^MU.AVLi 

Uof^j . jliJIj £Iaj!U <*^UI Je.AJI -i-lC ^1 i> ^ jji 

* <> Jl^Vi |H^ 


a^jjluA Jjt 4 Jt-fc < j»a. JjA^i I (jJ I dJj t ■*.« -j.i rt * J j 

4 iliUI UJ ^ m uj l^laJJ-^ ^ .t >* yi*J ( j*i*I I p J l ~ > ll 

■ iy4*S/l 9 JL-JVl yL Jj—ill 1 - ♦ * k *j *x»L-JI 

JJ* < r-J-P-ll Ijtll 1 '^UUI pJoU-ll hU ImL jjj Jj. M <_£ jJ I 

j^uuJ! dUj ^jJJj * pi ail p \ r. ^ ^fcJ l « 4^1^11 » ii^aJL 

^Jn i_jlL CiUlil 1 | ^1 - all ^ 1 ill j1 

4iU Vj y*a^ LfJ V * 4_»ajX ^U*i1 jl i >La II 


t <jL*>il £y* <L^L> »jliJ p UII Si 4jL* JI ^ 

j* H j ' A ■> i^iaJI ^uaiI CiIaIj^V ^uLII AaSiV) ^c. l*ii« ^Aj 
dlil ^ II jj-*j t 4 - JLtlj Jjlc-I^li.1 ^Jl £j\ J.—jV pi—ail 

^iUll a y 1 jjVIj a—jJK - ^II ptfjijaJ Ofaj <_>*L1 I^lLa j*— i AjLjJmj 


JjIS <j\ dUUi « jjjjji v Jiilil J- Si i L - 4 j.il ^llftjj ^A^xac j^iJi 

piljJl ^iuJ| JtluJI jj ^i^Lt jJ^La i_iUiu^l (jtS i^ffc tj. *rtf ^A 

jlS La CjKa JOIJ UUM^I JJ dMJt yl LS * <Al J_!j ^ jJI OulsJ 

»L 1*1 IJ 11 j 4 .la it ml J. ij i pJUJI i >i«^ 4 Jl 

o-jSj • UTA r U A-ULi. UiHj < JaSUUI 

aJS[Ju j'i! < aAM a^mij II ^jj Jgj^j 4jIj-» J£ Faraday 


jSL * ,^JI Aajiln iJjjK < p j ■ t il Ufca la j. JL • <««L ■ j *,/ac 
idij J—ill i >» jJI Lj^ac. * ajUJIj (jj il l Ijja* 

jjjlj-JI p£_aj-llj ja— iaaJL jiu aJjJ.. a> A j**Lj gll ** jj L *i 


(pi—(Jl 4«t,iU _ "\ p) 


_ A\ _ 



Cybernetics (*)« ^ —~ ^~ll automatic control 

£>+ *jj ^ JLwhtfl < . _ i* ^oJl ^jL*. ,i ii 

dlj J j * (f t)<>» Ijj— . .. w j <il UHj 


•U La,Jj»_J j ^yif. (jripjL-dftJJ i jJ CuaLJI ijjUl »1 1*1 

<>- 1 >~J I j* J[^!l jJmUaiJI vOMljSl 

iyuiUf ^ < IjVUilj iiiiJ^Aj LJllxJ JLxxL ( jj < jL II »ljj 


l*lj I ^kiUI U^<M4 6jt *P»'\II U^AjIAJ i^jij ^LlII J>fa»’u yl 

oJjaj .fc i t I * «iC 1 >* ail SjjjJI >1 > L |1 

A^Lw jjJ <x. LxveJ! CmI^j < AA- Lmx Jl yj) £\*JI ^4 *Jijlil jjL 
^jjjaVI j^i^iJI Jjj fJjJI ^Ic. dLLjJ I L|jV1 jjJxI 4j£xjISmJ,I <2UaJl ^JF 
JLLUl 4 > a jUjJI *1j— UUJJ ^_Jj4 

Jl— *A\ a lUil l 


U*j L*j * jjJI ,_uijUI yli <jjl»1a jjI AjjJijJj 

J. AJ UjL* i L_*J) jAJJU (j+ll <iUcJI II ,^-Lc. f ^xl l .1 i 

L^lJI JiliM* jjJI ajLUJ j a jlji Jt Lm ^£. a i »luJUJI ^LxIa I 

Oljjl yjSj (_g J.-iil ^ -"11 ^Uj l i L^a 


^ ^ 4-klUJJ 


*i ~fcil oUl ***•>! I 

JiJaJ I • ii>i»iijjJ*Jl * 


UUii 


0*^*1—Jl ^ 3i->* 3 j^j j 


^ L Y/j 1 4J-* La j ia>ij . Ajl—Axil ^Ju jjI *.i yjjj f \ j >Iaj 

a , ajuIJI jl Farrington c jjLjU * I j 41 * AjjL^ajiYl 

Uiij V\ jj ■~»j V LJmI ^ a!^ 11 jj. > n 1 dl< La 


* jjaVI (J—^*-lf Jjx-aijJF Lf **{*) 

Bronowski, Science and Unman Values, PP. 18 -19. 



v Vj 4 jijij iuSL-JI ^L-itfl ol y J I U CmjU 

* ii* U jji pi IjLi ’ j JJ jl < i*«UII pi »pp. kw^l dJj 

S^ -^T :,.. 1 ) Jjj (j1j « ^-jjUjjJI Spj—L-Jtfl jpJI J pplOlfl 

^Uj ,^i <p-L^JI *4pl AjL Jl JIaj , JjLj ^ - uu ^ L-^ILIa 

<m!> I I l 4l*^i J*aj ^iJI »ljV1 dllj « c!_uikll ( Jc. Uj j »-^-H 

^JUikll (])£ p«L*Jl »ljl .L*\*«*tl 4 A*_iiUH pt ^ilf i^k>44 JjLhj ^ 

SjLJLI ill »j1mm jj* 1 |lui * l>V I Ja^jj c JiL-pJI dL 

4 (T0jj4/dl ft Jl_xJI rll.'rtj • 4 jjLa1i 7I ^I V>VI JlLaj jj^L jjt 

p-l* fi*JI j j. x it ji pai^UJ! fj* ^p-piJI iUj la —a 

* J urt ll ^j Lail VI p^L-S/l Ij4 

ji < Alju»ll CjI jJ^alJI jj* ftjaii jauljJI ) 'l A u jmj U yl d..n 
Cilj^Mtoll 1|»« jllifi AjjL^j Jjuj <la.^A jjj Ail -h Ajtp 

AditUJI yl JJ (j* IjuIj aij Jo Lull I pi pJlj C«lpJlUaJl Ai Hi 

>ilj (fU _*j ^ *■ U^U <p-jJ A^jjIa CiIjjIuu y 11 AaiLkiVI 

pajai jj^-VI aj*j] * pit VI ^pi*-**!! ^aVI -4 * » * t*laaV 

a . mil^1* »a ■ r la p^aJ l 1* *jl J—; 4 pjaVl 

AolLkMj'il AolcUJI i_uI^ <£.ji.T>A jA Jj f jjlc. Ia— -fc 1 j Ijift'if jl 

tlafti pA t+*2l ja L I J A Jaljjj * poitJI j pa till \ J il l LtaJ jjutaaa ^Jl 

AjL^ ^tr“ p. »■*» pi p^ p^I —A*4ftjVl pi £l—fcAi.VI 

* JaI jt a— L a* ■ \ | m i i jrljiVI JlLuj j/il < jrlaiVI JlLupi 

(p* Aal>C. fjfM jA jA Jlu CmI^I lull llyi CmjuIj « ^ U l i| “J p* 

jjSi pi j,t fti *3? 1* I JjLujA * ftJjt £a (J^liHl! o l ■ jl * r 

pi A pjjlpi A Jj—*AJJ * <•pA-ll pA pfA-ft p*l— aaI pit L-ftlli U.lplfcl 


< Y °> 


Farrington, B., Greek Science, Vol. 1 T P. 131. 



UUJ A — ■» C l I yl J_rfV Clljdfylj kj'lfVl 

• (Y^iuJ* uu 

’ ^jL- 1I _^*u-ijJI iljj juj 

J—aJLi LiL&l i Iaj * Ullii LiUu A itpjj ^1 ,> 11 ^1»| * 

a ajkjl j^i ■ ** " llaiity A~_>iir jl j >fl»II £ j jl jjL Jl 

• v >ikUf lt*J ‘ cosmology U-a.^1 j jSiL <t ■- ^J .0 1 ^U a j 

• fJlaJI ^jpil rrlj^yll aa*ju jSJI 

( d l ^ L . ‘i l Vj 1 ^i*£- /_) jJL)I I_lI jS _■ •«■ * ' V *■ ■ - ^ ■«• lud^j 

»LLaij Aiifjmj ^UVI A ■*n*1 ■ »^*» ^aJi i ‘' r n3Lc of opinion 

£ \— JujTi I ijJk € 4Jul S 'pA a j ki OLajX* j ^ 1 - jlII * 4—LiJ I 

aLVI yl J4Iitji " (YVjOmUlj ^ILi 

jliiJI fu* < fjJl oajj U 6^-^' 

j^JJJ^i * j jaJSjijwj Jjw JXa V t lj.ii^l^jJJ 

Vj « J^V JL. V tfUl fate J+Jk 11 a—UJI • *ion 

j^lJI SU-U1 Ui ^jJI —^Jl vijj ^jjl ^ 

* (TA) l|lrt 1 <xfcLJl AjAiaI>JI *jj_jJI »<1aj * l| u a l >j* 

• JjJsk^JI ^laJt ^ *j, Jl pUb Ljo^ljii) jJ—ill 

Jl wLi— -w^L 4 jUc (jl \— 

A j*i a 4 L J- I«V ^ < j .l ■* '11 

« I - 11 JI vjjL^ilb a g+UI if* jj-*— «*j L« I jj 

y (J U: ^J1 i^^iijl \uS * crucial experiments 


* Yl ^ t ->I * (Yl) 

Whitehead, A. f Science and Modern world, PP, 3-4. (*V) 

Ibid., P. 11. (TA) 
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j jSSJ I k *. U I j! u is^*" 

AjLjfiVl La I ^Jl jjj cnorus c ii^v-ll ■ <—i t—*il * LJl 

*—>aij f^c. L* J—aj jjifc 4. >i r . JJajj ' 

jm fL jJI ^okij < (Y^) suprme event Jol* wjjL*. ^jLj 
i\A> ^ dijS i^UuajJI jj_ *A* ^ J^i tlljlui J_Jj * A -. -1 -w If lil 

tA^ ^tjla JS j^Jlj V (jL*jl (ja Aj Aaiii Uj JuiaJf ^ JI 

f-^jLil Lu^a y _*ii Alirtjj Ja£ 1 jL jjJ-fc* OjjLj ALl j*m| Jail 

jS—ill Uijflji 6jj. ,fcdfw» £_ U»15l 1 j_*j ‘ 5_»lt 

lj. jjJ _j. liJI Ctlij. t^SJf £_■ aJJI 4_ Ate <J Jc. La _«mjJI 

* • *j-d**^ Aj i Jf Jehovah 

< Jjajl uUajl^ ' *ij£Jl fjtf. A . H-fc a jLl^l i^Lj Cul^ V j 

*L4«i Jj-* lil^c L JS jjit Cij_I AjjJalil a ,jJj djbU LVili 

£*111 ^ JX\ ■ L 4< ilf 1 pua, 1j < .jaLJI -LI jjfcfcll 

^jLla lul VI A _ i a a1 (jaLI £ 4-1* H c>“*lj ' AjJAJj 

lujij * Juu yJI A uli> CiLjlaj JoiLJI A_jjjlj A — I U~ - 

JJll jiUl LLljl j AarVa jLiIfc I (^* £4_»1) J Aj_^JilJI AJjj^JI AiVj 

* (T\)aAiIUI 1 j■ ^1 Aj^ImJL CiluJij 

L|~1-.V.J 'LtaJjkJI Aalc-lill AjJjjoIIJ £ j-Lli I idlia A .A j 

A < UmliJI (joj jl_M a v I jjtS La Ijl pj— I jail AjIaaImiI jjJI 

- (YY)S_*aiJJ J ^laji a 1 L*-j liuia ^jl 4 ^ i lriL « » V 

c ^jSbtll ^Uil » ^j|A* 1 jiuwj Becker jS_m Jjli ^ d)jS 


Ibid., P. 11. (™> 

Ibid., R 13. ( Y '> 

Whitehead, Ade ventures of Ideas, P. 283. (YY) 

JoaJ, Guide to philosophy, P. 658. ( TY > 
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li ll pL II *ImJ jJ <t»J3l ££jJI 

* yU*iVlj jit AaAjjjIU <*4-bn UljiiJl £-* koic. jila fc jla*i» < pl 

* ^JUikll Uj jijj! |'i > J>J J ^ if Ouikil jjulji jijjj 

fi 4 fciiLJI (jojljJ gAJj ^J. jJI (J*I jjjjMhJl y^iH ^LtlaJf J^l Uui 

* JX^ll ffi iiiu vliJjfc-J tJfku jjV 1 jj-j-iJ pl*JI <jV 

^Jl j t Af (j* £ l_it I I_i^-III jJk ililjiilJI k j M J£ )Auj 

■ J—*-** 

* J J ^ (j* u/ii j Cassirer « ■ 1*1 

k*AMJ ClLLfi JJ JmJ < 1 j ! Jj Jm jJI fS- m 11 kli^ai 

4 4jjjk*-VI 4J>»^ Ct+ dJjj < oLiufclllj 


jKiljll ^e._ylll ^jjL* iH fj^ jjJ L^jlilil SjbJI dii oaIm (jlij 

^htil I i-i ^4l.l ikl ^ 1 ■ *■ V I. 0 » Li < » Q_i'i_."-JlnJl t? - *»IjjfaUlj 

kjjix J * ■* jiluiVl j£lll jiLu£ jfcll II jSlUi * J 

1 i j i ^ j 3 ^ i * i |r |j 4lUllu J * j * A -^_ ii«l 4 ik llj 4j^ 

<mA* {jt ^4J V diijJj * l |,'k* JjU ^Ul 4 luaJI Jj ^Vl (j* 

<f 11 if < 4 ul^>jf Sj^aJI Oj^AA jit luij fJ jJI j * * mitt 

olj j^y-i **Ujjoj <i£^» ui£j J—J a i*i—:JJ 1 • (jaIaJI 4lLi 

UjjJLj ^«ImI Ajjlia IJJ*" j—4laij jf^ll 4 jjL»j Aoili* 

UUj 1 |mL ^iJI aJI— v JI £+ j*~‘ j^jJI _>*-£»L»JI t— uij ct*ii 


l jil j j) Jiu V dJju Ujt ^Sl 


Ui 


^UJU 




<>LUt JL-i-M^U j-i* Jlualill 4 _Lj 1 ) * ^ J^IS <TT> 

* "V A _ 0 V ^ 

Cassirer, E., An Essay on Man, P. 263, (TE) 
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JjL IaS * It »^Laa • oLiliVIJ (j-* AiliSl jlu Vj 

<!»*■ Ji )**? ■* -fcljJt t. fin Liu j ^»Mf Li ijj- 

ljjj Hi ! uNJafcJI pLI U jlaSjl joL V *—L- pi <H jl < j^.VI 
* (TjtSlI jjj 4x*^i» •* » j"i•* K II (jl 


4LyftII ciilj* jl Jtil La p UJI <aJ ^ jliu 1 mi jl 

* <ilSL iiUjJI j^aUc J ij ,V> 11 ^ i 4 iiUUI pLjj p i- A . If ^ 

jjj jjitJlj ^tjf JjUj Variables cifjjijj < Lfiuj ^ a«■»*> pUllj 
u«L*1 t| iii I iii J^iaS (Jj < UjjaJ <15La* < .1a |2ij2u £jl 

u 1 ! -j-* * Correlations Coefficients LLpy/l JJ^—j L 

uiA < *Ujj ,jJl ijialll * illaj JaIuj «—Uja oljiJull dt 


uL 1 


UjAtj indepeacr!? Mr„. 
ol j U» SjL-fiif ^ 1 v * > L-h^ 1 j 

* ijuigJ 


J—^ uA ^ 
dependent 

interdependent 


‘ » 4 jL 4 ill I *- jjj -II » ifLI J j L-il i J 


\ —a 1 J. Arti £-» JjLj V Lf iJl A —*o laJI 

juiuiu Jrtl* 1 * | ‘ < Ll^olu jjUJ LuiLuiI 1 


totality 


AaiIlU Juuj 4 pf aLI J|A (J£j ^Jai I njm J 


tjit pj 3 j ^jll i^AAj J pLfcJI (jjjJillf pi«jl p-»Ua Jjl JJAJJ 
jJI f A jKH CiWjJJ j (j-iJjxll Aillj CiIoaImII 

■OK At l JU-»iiVl ,> IjaaS Ijj3 O VlAj , LSI j pl«ll 

jjjaS jjJI (ja&JI jk laA Lj j _ij * ij^ildl 4jtLSpyl CillHJfj 

^j£m ill jwm]) cjajjjJI (Jj at rtt L O U*a JS yt pi— 

* dti^bi 


( r °) 


Bronowski, Science and Human Values, P. 51. 



Cjl. 1 ii»i> V!>i1 J>L£U,VI Ij. a jl jji. 

4 *J * J y>*j *l*±u j nwi‘> yjjilt ^CLual ^ 1 j 4 <i lit.i l 

{'pjllj Jjjl—I *sLlj yji-j -i-jV J * y*iji u 

yjl Xl * iZiljjlfciJI i*l il ^Lai^I Ajjl ja ut jj ltil Ji ijly■ »* » 

4.1 A If O Lj_^lkj »luU (X^ 1 j*1*1 II jiill ^ U fc J I Jf yj^i yl 

—i * 4jjjjyla.il 4jyliiJf Ji* jyla £jUa CjI j 

dJj Jl* ^1 Oiloll ^ i^LUl ifjL-IIj iac-Li*?! uJIUI 0^ 

fj *11 L |_kl 4 jaL1jj <jilij <JUk *-*'■ ^ 3^Jli * ^ -1- H yj^lJI 

^ il a ju i . t . Ij * l |Ji ^lc-Uu JjL^kJl y« AA. uay 

ji dJj j4*j yl > <-i-iLj^lI ^jlt Bolyai < < j*JI j 

y-jLa. <yl fJ-IJ Jj£j fJj * 4j JJ_J >M»i ijb- jjl ^Jl 

Ifl t c>* yjl » '■ <J Jjij j^j * L^fJI *im i. i Gauss 

U£ 4 ijjil. Lf* (5 J —*“ J J u*J* 

f yi 1)1 J I ylul dJjS (T^Ji ^jujJI y|tal olliaJI J£ i jM ^milJI ^1*^1 
<_** 4j 1 ^Jl yl»UI 1— jt l* ( ^ Ao *\ j « ^IjjVI * <>\ —j& —Ik 

^[jjVI y^laj 4j^l Jn* ll* >i J <i ^lUI f Ldlj \V1 £ ^lc Jjjj L frjliil 

' —H yi Geote ■ 4jjit * j—j ( _ r L. JJ W-ij yji ( AjJJU. > 

* Ijil _yJ ji I yJJylj y**jljt t 4 ^ < yLi iI#jLui • j 

a^ j \AoA ^Ic. Wallace c y^Vj * y* aJLjij * ■-** yijjlj yiJj Ia^ 

UtL^XuV I yt A |.*J UJMi a j |^4 fJ itUylui 5t*iS lyiJA 1 |jj 

a ■ ■ *« * (^ V) £ I jjS/ 1 J j-Jjj yi*J I 4 i i rt jj ^rn^ fci U M 

^ 4-*sujf ^ j*u. j>iiJi j^aJi ^ saSUJi a^jji 

yjf. »LLYl iyklll dUj j\ j*l.J < _ f XFJ {j lij * *auLU jlkil Cil 4jJl 

Whyte, L.. Archimedes, or The Future of Physics, P. 7. (H) 

Ibid., P. 8. <rv> 
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«J+] ^jVI OjaaJI Ci^Ia xJj ‘ jiiuJ^ j2uj Ikilu ill ,»lf 

uJUiLJI i <j1_£ jj 4 la. -itS X.—i jic. Sj - Tfc *jll tj . k>11 ■ 

* fJlxjf lijpj (jIjVI djii Ji J. *li f CiljtuJI ii^uj f-LaJI 

_>i (jifi (?Uj^ r uijLwi V J.. I rUul iK »*>fl plUllFj (jijVI w*OJj 

Xj£i t £l2LJl ^ coexistence A__yJf zjZi ^Jf , i_^1 j • 

* (JjlUl »1 -« V i ^ * A* 1 L» J ki yjfi ‘ ^ will ujl 

So-»-lJ Cill.Ul uS^ -‘V ?! dJj w*lf 1j 

O-k ^ f ul ftLjflJI (ji dlj^ * uLl^l (£tl* ^Jc (^^V1 .1 * * 

Mayer ^L. ali . 1A£Y f U 5JUJI JjSi ^JU* 

Au UUJI I juu £,1 Grove Joule 

UliJI wiji wi WM4 m 1| * l_fit Jli* ^jl jjJ ( jJI 

J^i *Jj m\* I. Jfcta * iTiinJj Cwtilijil species § tcf j5l i 

ljLSu^I [^ttl (j* ^jSLi * <rA)5jL_ll ^LdU Ijj 

oWI r 1j-a^,t ^ 6 \<: ± , ^>11! j*tJt ^. >v cUi 

jil Jj—ajj ^kiil jljl*! Aj;l^ iSU* wtia. 51—1 a lijllJl 
\AX1> f ln Schvann « ^ dig * U\L 

* Uj l^USllj ^J1 ^t£JI ^il ^ Cel] XJiJI £,1 

< iitailt ■>! ^ ^maJI ^j£j ^ < Ajfljl Sj£iJf jic jmJ Jljjj 

(jt »l «if»f Vlj laa«jVl aVa! [, it jL*Z ^1 Jjl I tli-jl 1 *IM 

* ^jLalJlj differentiation (YA)J^UiJI 
*JJ ■ rtf 5U1 f -i-Vt Jj-u JjfJI .> li « »l Afc^JI 1*1 


Engels, Introduction to Dialectics of Nature, in Marx (YA) 
& Engels, Selected works, PP. 67 - 9. 

Comforth, M., Materialism and the Dialectical Method, (H) 
PP. 114 -116. 


^ A^ _ 



U 1 VI V yjJI AjjL*-a3l_II hZjlu£ yX\ j_Hrt3U ilhul jl - *" ■ jjjiatjlj 

» Iuj& II ijjal ji VJI JLcm jJLi *_ >* n oVjjIUI 

* »lj>Jl ^ic. Ajjaa£,XII j <Jj*a«JI ^ L 4-1 \I 

(jjiljJ J“ A i rt lk Aitaj jl * <jj) jit sjjfa^Jl dUi w«J J_• j 

c*j 1£ ij lw*j £j1 J—a5j * j *lr ^LJI c^SJI j»-Ux* (ji 

jj (jlS U ujU (jll t <1aLJI < a*UII oljj^JI <dLU <1 ■ ~~-*^* ji 

descent J_*^UUI ,> Wo^ f L-t Wolff . .jJjj . 

Oken ■ * * > r *j^» %zi. imI ^!Ij < f I j^S/1 ctL^ll aiajIjJI 

* (t*) Lamark ^jUVj 

4o£-Lu*»Vl ■£!) Ji Jlif.1 Cij^i 0^ 'd **jjj 

Uj »A (jr lt (ji * J_ jL. l2uI£ ypil) Ajjl-Uj 

jj r <JCluaJIiil ^uLu*V I tuAk^l l^il jJli * 

*1—CiV*ii JU1 ij j—Ul j < Ija J_ii ^ l | l >lj [fill 

jtiaj) JJj JS « II Cj It l_p-^.VI iI j-w ^jC- yI iVI 

jjlJaj * f: V-"M Salt| <1 *IaL A» \ « f Ijj<J£1 

kiirt QJU jJJj uJ^I Jxi J»ij jj j ji n ■ <l*lj CitlJ *1 — 

*-—^_ L tII ij* ol-t—ij ■ *—-aJLa >— 

JS I^ijj (jl LAAJJ * 4 juIm Ij^aI 4—_l tV \j A. ■ J +BjS i\j 

#ULiL jlw 1*1 * (i \ —«+i Ij «+• 

oUUjj 1^*1 Jl .|LmI jlil J—ii jj.B.LtlrJI Wil ^ uVlj j^L-aVJ 

aJIo*JI I j f j l ««iVl ft—*1*1 A jiji jili 

il jUUlj <aIi)I <j1 Iojj I l aj*Lj * « 


Engels, op. cit., p. 71. (* *) 

‘ 1°^ _ \<>\ . Ji-dl <*jfi . ( n> 



Mdlthus u -\\\ * j£tlj * fLljl ji *»jJ) ^ju 

<*b ^ UL US . <>xJI JUj <> a^j 

u^j * ^JL-*Jf Jj* £jKL-k-J! ^Ukjjl ^1 (^jjj jjl j—j V iJUJ! 

VJL* 4 * (V f* Cr*J " u>*eje*““ fll—<jVS*« 

< mmj L tjj * * ; JjtSuJf JiLx JwJjZ jjfJI U wijtjSJIj £l ji^Jf 

jJL* JLl* UiLL a-. I I < fjmi^j oj jjU jjStl -x—5j 

Ijk U>4 ^4» 1 XJ LjJu yti ^JJjlj <jf J—I * (£ Y}^jlSuJI 

<^JJU jjjlll ^1 tflj jii * AiiUI uUiuVIj ^l iUS U *ll*il ^ 

r U xJj * jjl j ^aJfj Cj ( ■ till £ < _ r Lc- *hlS^A Ub^di (j *Lr*j 

f lisl djjlJ ,^1^ £f jlVf *jol Uajlu l| nUI UU> i 

L 4^1 ( XLUIS ) (Juibff cLllli ,j41 IjjJU jJ |jS* 

* JlIjjU JSJ »lj«JI f-oTi ()l ij-a-U AjluUI jjl * <£j^» 5jbj jj-M 

iniiMl jji j / *LZuVl jjfc ^ dbi jjU 

* (iT)ljjuil* UVlm *!j^f 

jjjJ U^ IjJI Ujt ^iJI dlj * »ULJf JaI ^lj Jlj 4 *j^JI 

* £^ilf A i * m U M * UlU*«VI i jj j LfjJj 

* *>> A f J A**ay m bUb fX-*JJ yl «£U j y* y^JJJj 

jji—Ji jui jji Uj\> u j^a u (^uji jiui i <j (jts ijij 

t#* C£-*^ Ujjij »l..uSllj rLt^JJIj ClliJI jj Li if* 

U<m 1 Jtjj 4 hi i 1 J . ■ * (jli *, Oyki ljJI <j! , 4^)1 


^■^Ol OJC.J yljx* Jjkv 4-*A. ja . J|)) JUl * ■ J._ (it) 

* A / — A"\ 4 J-* 

* ->*,£* * J iiMklij 3^* « lSj* J>? (*^) 

* 4 <j^ 0~> 



3 * I-J 5 J yl lj-i ^Luj * A if L*.jli, LilC J*l JL 

.JJ^ f J JMJ llLl^l J—S Cila^fU I jl ol jJlrtlH 

£ f.ll jlti * jiLaiV I ialubJI pIdtj t <m1«JI -Vj -*-*11 ^4 

y ij (jl OjJi La ? - U*U^Jl C»Ijj- *^l)l |^a Ijliu jtVil j-Jkj 

oVjlo-tl ji^ ll dtiij * (J J LJj f ^iiil <J|U.I ( jJj>Jj t 
tr U. L-JU! c* 1 j 3^1 C3 Jt «J^juJI Lf i 3 j *^-LJI 1 |Ijit 
Xjjfj <-iV ■ **L> fjl ^J 1 £yC- JllUtll jjj 1 4^-k til jLijj J I y^rtf J£ Xil£ 

La jaj ,^lc SjSL-J 1 4 jU J 1 lit J i* illiiJ Ij 4 * * (jJf jlult 

_>-* 5 l (J i oL ^3il 3^ 41 ^— >ia| * 4 *JL«J 1 <^*Lla.^J ^ JLajj 

^ # self-interest Iplill X_^L^1 1 f j+Ia r ti jAt 3*liJf 34J! 

A -U i tt l p J < ^IJllJI yALi [jaUJI ^ , ■?! jji 1, p J j** 

3* j-i —2 _>j£V Sjl—LkJI 3* j*i —3 ^lt pjl—SJf utility 

UjJ 1 -I If jAtj ^jjJI J—M, If jjlt A 4 *lUH * A jil t pA I ill 

d^Aj La 5 * (jJjtLVJt 0 .Aj ■* 11 J jJ La - h ^JI li^Jf 

3K La ja 3*CJI 34II ^Vl Jill 3^ ^ J^ 1 

<"■] 1 La jA 1 _*1 * 11 At. n *)l» jj*%*M ^IiaI £ Ji> JamLj pi LulkU 

I jl J * ^Ajll &_-**£- j* La J£ Jl »> t l*H ■ * *> •* ■ « 

3»J I -Ail 11 jjif f Jl—ijl 3 15 1 ■ » li * 3^1 J > *■» LlS 

4 j^iijJI 3 «a 1JI ^ i-HMjl I-juaUI 3U < LuiUf 3 h^ *■ jlljl La 
3a ^ 31 ujjZill 3 t I jl j * Jjjj ur* 

4 3k j^i <• Jill j ^Ij^Aoil pU ( _ r * XZjLuJI Jill jl 1 II 

* ^j_jliJf X*aI 

3a Sjm1« < ia*A 7 > La J£j ‘ <ll li fl 3^ jjJI I j * 3 * L»*^J 

Bronowski, Science and Hunan vj*lnes, R 52. {It) 

' \00 ^ < 3li #3* < tW^II J 5 a 4 l 313C * Jtailj ( 1 °) 


_ ir _ 



IfiV * a —> 1 J yl Alajjij fi*JJ fL-iiJ iyi (J* ‘ 

^r > n j < dVj jl ^a ll iLi ^LkJJ y j»*i l ^wuj ^Ul 

jl ^ Jl A pjft utt*i ^|A AajLL j^xjj < <jj J|jlj Aii#-I^*l.j A jJ Lil Aj 
A dft kij » JjLa (jfc L ^J cCUj ^aJJ OH^mj *JjjS,j < . »XJI 
^jl*XJ jV VI dij j—Vj * L^ifc a M ^ VJ a i njj a hit £±* 

L*!fc ’ L^iJiij AkliiJI JtlfcUaJl * iV JkPk L i> ibaj i H CaW»ij 

AJjaXI j * oljUJIj Caljl*lb klil O Ll JjUdkjJJ iLw jil l—fjl 

JIaaV 1 jjl\ Uaia jJ-*y I «JijJ i-u-a-jJI igJk i A*Sljlll 

* l^jluuSV ILmjj »jju* AiXLUjjjj jjtil <jJUli 

Oijfcjj f <j^uj jjJOaJ) Aa jti pj— bJJ y* l -* )5 I 4 JV ^\» j i 

* aUvJI ujUm^ (J* jaaj *JjO» Ciljjl <aj(L (j* 

<ijl> ^ r Uii fkJI ^ *-* dJj 1 ^ l au u tfiJIj 

< -jir ^jjSu (jl ^i u i j l — * i i ^.i yju ^jJI f 4 jjju A*iLij aLL lti 

a. <LL dll* (jl£j t f.ji*-U jjl£—IJj yL*_jJI djj ^JkJI il u^jJ I 

UUAJ 4jJ*I) AJjaXI Jj dj^ul l ^jj—Aj Lui*jj4 A .jAa 

* jljJa^lj < J^44iJjj AJj*l1 gltll jj*V; 

«j1aj LaaI AjiiJlA J dJS fJLu (jc. ^UJI I Alii jjJI yjl jm‘l‘ 

i 1 4ji j Aium ^jlla ^jii » ji ^*jij Ja)^« lj 

fj-fclt £JjU - T 

yV 1 olj—ljj| i Ijyu ^ujllll j-<l 
wiloA-Vi A Jali4jj l£ii *jLi 4 aS>_>j Jj , iJVjJlj AjiaV}/! (j* a1*1£1a 4ajJ 

* aaLmI aJ jLm jjJI I4 jjaj j 1 Lju Ifmflj il jj ..>J ll^j 

J* Jf liilj—A.I gujU (^k ) r^li y«jJ jujtjJlj 


- \r _ 



jl fl *11 — •fcj 3^* i^* 

p4*-< jl£*t d l l i _p*jJt (jL*jl jjjjU lul pic. Ob^j ^£*JI 
* j jMljJ lj JiUjIIj L+JjIuj lildk.1 clijj jjfciLa 

^ ^ ! ■ II (jt. <JU«iji <1U>1 m)1 3 * f*L «J1 {*■■*> Ij uwuuj 

iJ^Lk. i a >» » Cfiu: pi a ll yV * Dingle ■ Jmo * JjL US 
jl inst an t an eous u iil 1JI ^ » jU^JI 

Jf^ pL JI 4jl jU Ijij ’ AjJaISa JI * ■ ianti.ll *lj—* jJI <jJc. 

A La JUa y| Jj * (i *\)Cu^ Iji Jam <JL k. V Ajli t * jjjtu 
J**± tjail pi aJI ^ missing factor « jj ml J*Ia1L • « 3 - >' *■* * 
<ajojj 4 <. jjujUil ^icr f J ^i l < _ r Lk.l jJI *i till 4->ji J 

p+* JJujJ (jjj * ^tuJU UjtM t*pi pit J _Ad Jd*j yl (jS-AA 

* 4j J^lju (tV)ilt OjJ 4 p i - ft (l3 *s jl t pL jl l 

* ^ <l * . > 4aj J+J 

X*** ix** ^*UJI V |4ull> jiii V iij** i-w o^j 

« t|>V oIjj Jill JSU^J .1 J i x* 

oUjJI 3 * l jiiwu 3*Jj * ^ 3* o*! ** 

Ai^tl ja pjjJI 3>ii*ili (jjuu L-+j ^i i -o ^lil olil^iJIj <i j * ^* i U 

* ( i LaLm^a fj*. > ~ ! -» ■> > ^jlil 

t pJLjJJ JuS < 1 > 

pl*U yjSf u^ Vljj*«3 6**“ * f ! ■ *- N ^ —b 

, lilij 4 a^j—til LuoljSii 

quoted in: Sarton, G., A Guide to the History of Science, y t“* \ 

PP. 11. 

Ibid., P. IS. <*V> 

Farrington, B., Greek Science, Vol. 2, P. 173. (iM 

- St - 



jl ijj>i >1 <i*i 1 U L ^j jj jic, L» d ^t>*j 

£>* * ^UV) jJI OUJ J*aj ^iIJI j 4 *jjc A «ji 

JjUj U UmI dLi l ■>»! * f jUu U t ■ <U^ *^li£. 

A-Ulii Jk jjA ijLQjfc *JUu JiLLi yil<— Airtj yUju yl 

* jjJI <U.^4 fjijl MiU i <IIM 

< tradition i^l^iJ! ^ iA j til II <1 mjIiu ^J..j Jl <j >v* l(rr i*j Vj 

jjl jj£- * |X a II iLi-fc l a Jj_jL La£ juttiiti 

L+TL«a1 « JiVJ jl * A iVMir jL*iV I i k k I US jM r-J' —i~'J I 

Jjjl jM li>j iJj UiiiS Aiii-a ll jjfii 4_jtiUl * iwSl * y* ilia 

dLat L ^ic ^jlui V ^jJl jJSJf ’ UXal jA US < AijJall 1*1 l 
^SSI jA AaiL*iVl jj fl*Jl tr^ iS*^* U* 

jJiUI ^jC JjjJI jA uxaljj * fJUJI dkiliL li£.j yvLaJI 

t ULu ^jIa »LaJI < J> m La • lijjJ U <jV ^-al a -fl 

i tliUljJdJf jjfr uJ *S\~U jAj 

* (£ ^) ajjUI lUa ^ 

I .m* > J\ Uale. fiaJI yj\L fji 

*1 fhLdl (J* ^tjS* ^^LlaJl Oil^ Jjjl Lai ‘ Uj iajjHI 

l^u^ij V ^Ul »ij>iait Ajdi 11 ^S1 jj yl c a j£j>j 

*tjlii jjjji i S^JI ^i4au ^jJI jA JjjIj IjjLall At«. Ll.il 2jJi*J| 
jLu ^Jj ^ AjaLJI <i^ail Jj AjjalaJJ a^iuJl AiiLi ^ ^i aJLi * ijj ja 

jA aijMUfc LaikJ * (0 • )^LJI p.J>—£u <AjJI IJA (^Itj * ft^ikjjl dt 

* Uuu la^U *jJt l^j^Lalj ^iaJl ^iiaj ^ll I i^LJI <jl LaIj Lai 


Sarton, op. dt. t PP, 14 -15. 

4 <*■ * i ll (>* iS u° 


<*') 

, ptoJI ^Ui < (0*) 



* f-^l JJ*** j" 1 ©4^ o' 1 OsKjl— u* 1 je* 

j^JI ^^jJI £+i«U *UaiJI >. Lii jliiTl tft 

‘ € ^ »■* ««■ tj Jtill I '• <i pu.JI A a L*fc 11 J 4 A 1 fchC J * JjAA II 

**X*-I^JI A j aIwJI i_ft^uSLII oJI'jj t k jj jjlm ^uj 

yjl IjLa J*l— UL Wright . jS-ij * <o^j_iJ5M 

| ^jJ Lj JI jlijjl WLJ jj* Uf*^^ ^1 ^L -mil \ 1 ju 1 

^jv* 1 l**n < Ajjlijjij *j liiaJ I ^udlj | t|‘m AwUJl *i^L >Jl j 

l * ^l iAJia l Jjfc jjul 6 ^Lj Ifi Ukiuiili i t jjiUdl[l 

pJLjJI yV iliijj * ( 0 Y )< IS i 1 U « JjaI^II • Jl JjJa 


Iflyiu fJ A1ua»*<u jl > <LjaJ ] tJ^U jjLaa uaJ*J) 


J"* <4 U-*' u 1 * J J 

* JjaJl (Ja ^iVkJI L+J JJ- yjjj Jijj Lfcj . < 1 jLa Sy^j jV 1 AjjJ-a, 

O-t-aJI fjluil AjIjS ^ 1+urt j£. uim < o**L*jj * |>*J 

^J1 ^jjj t \^*\Y ^.L x. 4^7 —a |JjV ,^-h * A-», *1 * 11 Ojl jjJI Aajj k 

■ r^ 1 <Slc=fL 

4j La > ^'tl l ft J|~ ■ 1 ^4 I yA iyu£ i-lj!ki I <iMi L ; I Ojiij 

£-* AjyuJI 4 A.J < >*> j * jj-aAjJI ^ j^ kSkU jaaIac. yjl ■ *0 (^ic. 

kill il»j^ -TkJI iJ * rt > _ l V ^ I j -A «M£. Jf !>jl j4 

yiijili ^Jl <a*«LaJI < a*LJI j j-> UJ^a *0 — 

ti j—A Jl ^Ljl II £jjk ti« (Jj“^ - ^ 

Sarton, op. cit., P-33. (°^) 

Chauncy Wright, The origins of Modern Science, in: '°Y> 

The Structure of Scientific Thought, edited by Madden, P. 17. 




yj&M I iftih Oliil il J J^U < <UtLJI 

yl I yji » jZmU,J * CtU L tijl— U Aj J U JtJU« 

ialtl (j*. j* Ujl i jJioJl pjC ji * <^Su fJ 

* ^jxll fJjJI IfJkL yll! *^tL«ll f jj jiltJI jUjkaJI 

fj*iw Jk* ^lc Al *a!> oljLi (yk. JS\ (jS—a fj ^Jjllll JJ* ^j£ It 

|W-> ) Ij AjfcSj * i oU^luJI jJI Ojlfj ji iS^Ji u' Ci& J 

* wMtJ l|jSlj * Ajjjjj Lil^Jll —u J—• Jfcli l loA jit fJjJI 

j* AijU* ji L j* <£.jtvt (jmJ ^JWJI ^jSf dljj 

* ctijj—iii 

♦ fJlnJI jJI fjfekJI J* j 4 i £j£ » ^ ji SjjIUj 

conceptual ^jyuJI jlVtf 1 jl iiuiJI displacement ^ jl 

J _*■ 11 JUL ■ ■ -»Ij t (* V)^-H-«JI iljl-». j* *L*-L*JI i£^—i tfjJI 

pL»1aJJ <j\j jJjjJf UU-M fJUl jJl *jiftjJI yJu jJI *i 

^lL^J O j»v *«j u j it—iitjJj—XJI o* Ijji JS h**- 

• (»i>JhtuU 


jt « jaltUI ^jjktJL < jj£ I Aj* l «j U Si < J*k ijjj J£j 

<mjUU U^iill j*i i (jl <i (*) Paradigm c * 

T. Kok*. The flfcmtaa* of Scfcatffkt KrHMku, <*T) 

P. 102. 

Ibid., R 111. <°t) 

A ■ *JJI sU-i^S (yk jl » u i Q IL* ^fc t 1 I ujS » {*) 

jJI JLUl « jljjiu v j ki tJ U jij JlniSlI jifcjjj 

A a Ml AfcaijS c ^ 1 j^ll * ^iktAt J ^l » * uijj ^Jl jA A^lt 

• iuij * j!u iiUJVj Lllaj V paradigm Ajj^la-iVl 

. (viodel, pattern, type, exemplar £Jt ' * * J£*j 

cf. Ibid., P. 23. 

( r __LJl i±~Ak - v r> _ *v _ 



J Ai * AjlIaaJI 4jaJjJJ 

jJU* i|k-. Iitft HUXiJiw jlu lu! • \ju cl>iV* 

1 i M , . ifcJ ^Xll' ^JlUlF iit yAj * AxjU WU ^Iftlt 

1 «* i J« 1 K jl / ^•ILJI uHiil i gjjlift 

* <°°)w?\^ 4 4 J* _ **• ? ■ i l *>^1 p-L- . J 1 

Lj m i l l i-Jl—Lit - <yA fjL-iJI jl a — 

L^Ck <ij aj JjIJj—. ^iJI' scientific community 4 «’ wLJI <iS Ji ■ 

Ijjiaj J. j JLj ^Jl p^Ajj Luli t|^JI p iA»t La lj(i * Ju lui 

Lu« Oujlu ■ uL»*f cr^* tf » V >> tr^LiJJ p+lL*_* 

uOj (ji** pajl fJjjJI Lilli * iijJlill o L j Ulii /i/i Jja ’UXi. iib 

, * A j*UJI <*+jlUl ^-^jUUj jcljill idjJUWA 

oLJLiU Ui Lul iJI ^jjj jaLLII t^LaA-IM^ *■ 

, Lr i*j ^iiJ (*).ioi'TOi science « pL«JU « • yjS » LJ. 

■^hi^l'pijjl ,j-4 pAalli * itu-ill jJLt 

J£jJLj cr M^il blvuJI dJ*j « Jji - v » * wf*^ jljj tr^* 

CiljLji'il dlii * Mj LJ I 4-iaA*JJ C*ljL*-»V I jjjSl ji *1^1 j pjL^s 

Jjji fjM 4.U&A 4—kait ir. L*a, I_|_J wijlaj 

^tirtUrti ji tjljl ^ iV I d J4 dj i »*i i j ' LaUI Vwi^Lall 

» > » #** Sx.Va^ ' 7 »J *j4 . .1' 

* ^*UI iiL<UiJ LujL I - H-VI ij Lfc * . * (jjojjJiI ^ 

Ibid., P. 10. (o°) 

c ■ Sj£aj UiUlLI p XJ L ^Ik-Ul L* ji Ljjl (*) 

JJ-* 1 *M ^ 1^ « jliall Jf\ ja«J 1 pi *IL *1 1 (J^ ^ ** 

<£ LuaJ pl^fl ^Jf € * ^jVf ^ rlL i rtl l y4 uyi 

ijt £jjk <jAj jfcilll <—wipL?tlittil j jjr* : , 



ciLl Jl : *-*^L *fl l(j 

* JML ^ i <^£1 ulI^UI ^ l^il J£ Ala !■ 11 <£. L*>a_L 1 <iljiS 
I*. 

* * uj^ * Lk^cjj L* Lki UualLl cJjL*^Vt »jAj 

“ ^1»JI ijJUJLj <_i l f. juMtjj ^oil 


Jj « U 4 _ r U V J*U11 . S* » H < oj^ * 

* <°V) 4 j!jr^JI ^jLu t^oJ* , : . -> ■*» jiij L* £-* 


(JLJI I jj j V i (JjjjLkJ) ^LaJI ^Ifcl #- 1 — i_ll j 

--.U"U ^lb <jb uiUjj jJI j-> ill (Jj * {dA^oJaklt <tU 

^ij \ ajaj)/\ jjc I j 2‘ m ~ i—* o u l >«tCy i j «r» v _j * <UL« 

Jj li' i V « i JO* 11 £jI*jJI ijjSJI 

anomaly « ^^llill lil^*j| ■ LaA^^j ^*jJI »H jUu ^ Vi 
i 111 4 A iLja Jl S__*jVi LI * jiluJl yij^Jl AjL ^^Iuj 

• * Ayit i ■>.j,UJf ^|1 jjJI yAJjii jjlll *jjJvaJI 


^Vl reorientation . 4 ja jl SjLJ » y ^L^kU/ jLi 

CjI lL.W.» (J* 4iU.l ■ * 1J■ ^ 1 ^' - -^ ^ J I A <11^ 

jiSl i.j JK»U I : Jl J*-JI ^jkj CfL^kiJI lit ^LLl yij * ( 0 ^4_*_iji 
l|">ljl«\j i Jj \ - ^ H Lj—lilll jkiijj * (1 * )'! 1. yiuul <hf J 


^ ■* jUl JjL (jl . *J V _J*iJI (j* S jJ i ^aJ I IfjljLfeJj 

uiL j « i3>t—-Jl tjijjJi Ciijjl— 


ibid., P. 10 - (°^) 

Ihid^ F. 126, . < oV ) 

Ibid., R 128. ( fl *) 

Ibid., P. 139 (°M 

Ibid.,- P. 110. Ov> 
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if'*J** ubj Wi f-UJf <**J ^UJI ^tj^Jf 

* 4^ *J! CijtjjJI 1 « JjJ» 

A-jcu tiL-ic. t> uji; t>-Uj: o i 

l* (j-ifc j*rtij Ail VI : I jnIaJI pi f.j Aj^jfcll 

AjIj^JU] <Ai jl <jlpAj (jl *lji jjUI « <£.U^JU * 

wt{ ^ ill I jj* jJiUI yl jjj U|jt * iJlaj L-fil jj£. i 
lj—+i * >^V1 j fjuJI U£J Ifji ^ii jl « 

(£ jJt ^ * lahO jjLw (jfr U* Jl Ac. UnJJ C (jj£ t £ UmSI jJl Jiltjll 

ul jjVI j Ajjulijil Cftil—*H£Vl Jj mt pi LT*J ‘ jjilijJI <ILm jjj 

* OUlilj jjua^il £jljil ( jJ IfJI Jia.j Ia£. 

< " >«■ _» I * £4^11 j * iLi Jjl £iljJlj 

A*ill <k Ulii^l QUoj (jl Qt-fcl JM«“—VI ^Uj 4 lr>m> j^Uc. 

<LaUJI JjJ a.il idLlaj UijjjV p J LaJI jb t ' j^lxaJl _jjL*cJ tful jJ 
^ilijJI <i^u 1 ^—l» jjjl ^jJl j—iuJ ,jjJI Jaj—U-iJl 1—jJ ^jjai ,jjJI 

f j-i Jjit i j j <jjl jl r £+U1 jl S^liiil 

Vil^JI ikili _» fjiL uL — ^Lii yl \ m If * dL 

\<•! oV u^l I. *sllj ‘ ^1. *11 aaIUII 

A »*If 2^|u ^iA*j jl l aJIL J hjj p£l^u yl J- 4 V 

£7 L*oiV I ( _ r L* jirtn’i *jug A £jUjJ U^4 ^ » >V >J 1« lt > ijil—t- 

^jJI j* A i j jiiJIj j-jill i> ■ * »■ ' ' L-4*iVi V i_>ti jji 

I SjjOaJI u-ijLdl Jt jji If^jjj jl*j ^^lll AAjLmJi S^iklll J^fcllff 

Jj « UittSlI 3I L I idii i K j~-~> <jl AjjOAh ajiij Ai. Lj-L-a pH pi 

£ji j <j1 ,fc JJ AUJ. Jb £jUj ^U-VI SjjJ— aJt i^lilJI (jl 

ijid» jl A*jai £jtlj V j ’ *»> t ill '-ijl—p^ > i * <j* 

<j» UjU pj j—2 pj^ill tj\ oj Vj * yi t VI 



Aui^*** * *■ . -fct alj ijjm* ul . L —' *. *fc—i fJ tfJJI £+«il 

* Ijj^ jju (j-* j. IjI jji-i, 4^+U Ji—. ^ * JjJA. £jU JJ 

\ »* If 4. J IIaJ n ^Ufc u^ki JjjjuJI j jUrJj r*4_ill i^ju J_ ij 

yl *J I^ilij yt j cuhjl 4 1 u* I JA ^jt ftjj *A jl I jjjg li 

fjM J MV II g|j| 1 A jL (jl i!jjJL U k A*£l^lll <iyjJI flij { ji\ ^ irtn 
‘ J **3 li|£l * tlbi m jJ^j • J ^fcM iijjj.) 4 aIjI 

Z^VJl »Uj \ 11 jjtAi |^ljjj iijjJ.1 jjtAji 

Jjii >J U A * yilyi gSiii * LfJN**J J iflUuil fjM ^ y» 11- £fjXl 

(jA Jj * 4|lu JtoJ iyjdll *iA (jl lUJ * lijit Lfi yJuj 

jfc >~imj ^UUI (ji JU i jiif <iy4l jj\ ^ 

^j(3jii l^jUj&* JimJ «4iluJI £jJ*jJU * A. .k lj j* ^1 yWkJlj Uj^Jb 
fjM f l Jl julli JaJuj i y * aa j <4ytill P I J A i*)>H 
6a« if! ^ *uil (ji fj—*Jt Jjj JXfcJ 4 4-^jllil <illjjl Jit tiij 

tilt J^Luj^f * l^jLjfc.l/i^I ^ L.tw) (ji <jbjK*l j * ifit jl *jJdl 

j* «_j jjiVllij * jjj a. \c ti S^ I oil* J J (j* 

• l+JuiS*J Cjc. **ii r l -H gSti ,> 3*^1 j validation c»L5V! 

^Ldjb J> 4 U ^il£ £-JIj IfUU Sii M uJU »* o£lj 

jJUJI ul—uVI dJj uw u i l*£ * OmLmj tjj L **J l 

, ajuuj jH i+u: f Sje^ *JM ^ ^*UJI 

l—fji £L-aJ 5 o>ja W^i 1 ♦**** tr* j' 

^ 4, 1U* Cu4il LmUJI Sjjalli * <> jttSif u* LaUill*; 

AL'i ^ Uj|Ua ^ J; * 4«iii J. Tu ^> ^ (jStS ^ u* 

^Uj ^ <*SUJ! JliUJI ^1 r^tul * J-WUI 

• iUJL liiA4 <*itl (5y*JI Jf^Jl J* lo-ji * *±> i J 

• U*.V ijiil *»J *3 fl-jJt CitUA 3 jSjS ^ 6 *J 
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I 4jIjI jl 4 CiLul j^Jiill 4_ if ^iinj Uj 

u* I <*fc ^ jijiU JjJ*J jl < IjIIaj jj* V I t j.li.tfc 

jU j^j i s^mi i ujij ijs^j * jfi 

- SjjLJI iitfU! 

t^kilfejU 

U-j* <^> 

i ^LJI L|n jlLil ^1 jiaJI 4Lil» jj. -^» jl j ^ma JI jd g«J 
jjL'li jil£ "VI ^JjLaiVI uiLk UJI jj . irt j\w 4i\w ^1 jJI jV 

£yk <Jjjii j* J i jj£j (jl J—j V <Jj * Ijul 1 j jL*l£ iijJ ji t ^b» 

illJj i^o.j!iajj ' giAiJI j* 4JUljJI Alijj* ^La jiJ uuJjlUj Jitoii 
4 A j>i,f'iVi A jjI^JI »l ^aJl jj AjL jluu 6 jj 1 (jl 

* _ fc « *—ufi O* *. ' I j—A (jlc-j 

* IaAj^j JjIjj fJ— c. ^a ^jVI * f-b_^ 

Hellenic * ml »| tl Till #. 1 f jUjJI ^ i f a fij* a ^iilllj 

j>mJ!j ujjiJI ^1 r a _iHUI j * Hellenistic A jrt >«» i » jK ^ll jl 

j —JW A-ulillj ^Jj^t >1jJaJI f-1—*jl ALk j + A*jI^jJIj ’ 

* AAjL El JLJI ji U$ <uai^J Ai Unii i 4AA (jl 

(^jIj —jJI (jLx«j^fl j£j |hJ I |iir vjjtfull (JaIjII tsLb Jii lj 

(jjjJ ^inlj (jV tdljj * (J^jtlrkll ^JaII Vjxal bjluc! (ji*J l*t Utu \ Ol« I 
aJjIwj (jK fJ-jJU * Ajitj aa.Iou 4 jj*** ■ > -*a1 (^i jlj (jU*uTi/ l 
(jL^iVf jjlu m a Jj * <j luaj U (^ic- ijLj ■ m 11 1 
« 4 »nUf (jJI 4Jid* £_jki uVl tfj lml l (^il j j^l l (jJ Mol t (jA* 
L-|J Ak^i JN t (j* AjlAj ^jk li'miil A jSjj uibj *4 A L+J 
Cil^jVl jjSf (j^ J-J V j * A—Uc. C*1 jjl y 4*» AwOUluilj 

(j* 'Cj.jdVI itllui (jV V > L iajVI (j* j-^xi |^ic- tuia . a1L*J A Lam 



♦-ll-jj j* j JiSU i ^t_~J1 « U*H>4» j L V . •[ 1 jl ^AaJI 

ijj* U+J. * ^P^'J 4 l *f * * - 


Cf* ^JL*J jL ** VI ^L *1 La^a jUJI ^* 1 m S £ 1 jju yl LmI dij 

* y* j} .til A * 1j - " l—l j 44 jJ) ^Jlt i fi—jJlj Ai^jJ. | 

jl ** « Vi (jJI JjVj uJI (it *J—* U!L« Ciitbal J. ii * « jl—If yi 

jl4 .yut Sot—if _^Js1 L*S i Sot—l! Ul—41 

’ 11. * j I , ; . - « • ; - • 

jl lj* t_« . j» jJf j* Jjj3 jl j£*j p\ - jl 

US’ : 4 j.jiUif 5_^JiLLJI dfi •tjj j^ j^ili 5 -a 5 jL <1 

OljJb jfhi StVL fjj- -* 4 > ii ii tic Ixi-aJf jLjIJ jLmjVI jlS> JaJi 

^ili v j siij * ^- 0 —t ^ ^Lmu^I j-tk AjjJ lji£ < m! u jfl i <J ic. 

. * ■ .' - .. . ' 2 . ‘ f 

jVm iiojji <iL-ka jjtUu J£ t|UA-k.j jt .tJI jL«iVl SjJUoam 

: * j. • . • i ' y t 

jS*j ojj ’ ^ ^1 JjojlIJI j Uil jtUUc ^ fill* S j_y^> 


jl jJU il JI £t_*J tiJ ti jijUJ <i^JL4 JjlAXJ j* Lcul ^loJf 1 

j* Allot juTti ^t^Jlj ^m\ W.fV )j t _kirtH jl jl * r ► t_ai1 1 

* £iIjlajJIj cUJI 


j2kJ fj JjjJf III J> ^lo 1 If jtuuVl <j^JL4 jjtriM jl li >* 

Ojlwa A ._!if \ t*HJ ^djl ^dUaljif j«lwVt jl t_|AMj 

£jlijj( 1 jk*M aJLi ^uka <dljJ # ilj—^ j* ^o*t-* II fJL *Jf ^lit 

<jjl jSf ^Jj * Ajl^SIfj *jj^ j -Vj ^ujf idtu^i ^Sji < jjt tvllj 

* AjJl k AOmj Ailf SjluuJIj ^JtaJf jt A jImJ jo^JU 

L^alua L.at jjljilj C. j l o*4 » (^oJI A-jjia jjl fJL i ll jlSi 

* (li f)tA^M^Uaj jilSJI jl >h.LuJf ci^UtSj < aj ^ 'k If jl U a 3**1 I 

^ilUlj t jU*SYl JjIjS* j* wi ijSSj jSJI S^llii! Jmo^ Jj\1 


. '. — V\ » jjSoll ^-a.jl.1 < y*j\ 'JL (\^J , . -i - 

Bernal, Stefad FwetiM-of Seteote, P, 10; ; . . . ■; \ ’.(Mj. 
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tiiij jlli rife tLtij * < l» ilu jfi |^tij tj j«JI ^Ul 

* UUj yit M pjtj |^i <11 aI iuli jjftll (jiaJI Jjt«V^ 

: fijJil 3>JI pLdft : *jl 

\ 4* i siAs* ^ill 5jj_3Jf 1*1 j 

«Jj * it I jj)l ju^j j!i£^ fkLhii 

* (l^^jjill jyJ-Jl j\ —#jS/l a JjV til)j 

4/Vi ( l--^'Jl .! ,j’i nAj-svlH ] ^ 1 * * * » ^ ■ y*>Ul ^ Lr 1 JiLuj u^JI ♦jimi 1 AtljjJ! 
i-uyJI ^JUJI jjju yl I ^UumI j. Ji * iluuJI ImLmjVI L^iT]/j 

* <jJUt* L^J t l^liu \ ■ »rtj1 <u ^tUSwgj < A. if 

kluujl LiU+i * jl (jjfc Wiijjj < jljj j|>* y-/U It jM^Uj 1 |ji 

* I^ftajl fJUJf Lmj jjluil ^itfr 
J*^‘ (jljVl S jLaJ I r 0 |jjI jJfc Jj—!L L*i < itlj^U C*ilS j—*j 
jL*m i_JLUZ> cut£ l,t (JjJI (jit it- H A^ioll 

* O £ JjLi. * ■ijj-JI j£ jy ±j julllj • 

tiUilL 1*1. 11 utjjiny (jUI J^uk&ll itlj^JI tiiLjjl iiliil 

jj)Lj oij * ^jjliVJ! J me i jlt (^JAJ Ji^Vl fit J 

<t LwkJ 4 J JjiJIj 4 jjl j jaJI ^Uuia) J »* CtLifcf 

it I jjJf CkilS* Li * —*1J J^L— i S to l Ci Lii i r Ujotj < 

^lil <. *K>U (jA Lftj-it J Sjl aJiJl ^.l—oi ^ji L^fcjA 5lLL 

wjLal >lli ' fblfeJl ^L-ii (ji <wUJI l 11 

Jaa J» >v i JiJIj hi»U ^ciU-a ^UJUi jjtlj^il 

f+*UL [jj>Vu V /»* jJl jtlJ* (ja Jjljiu hkJ .t jnmj yl ^Jkll 

Ibid*, P* 14. ("IT> 

Whitehead, Adevistm of Ideas, If. 119 -149. (My 
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<■ fcfaJ 1 j « ij ijj *Ai 

f>C jl JA |jC jUI ^ J »» iJjft * dhCtfl ^—*l* t yt 

jI&aIj yLaf.1 y» l Jlj (jjfcl£J1j y»LJ) t| i« M»«t jllf JiA 

Lm j JLuImVJ *luu |jJf J-ii (jjl j)j * yjU*j 

Jj 2 ^ Jwhfciil (J/Lj i-Jlj 5 ^LmU ^LJ 

Jl*£.1 Jljlluj * oL* j ..»^]| Ultwi y*j * Aj^uoil *j$t jJI 

* U* i»i«A t. J£ tLu UyiJu ^Jl ^*dljVl yl At IjyJl 

jjt *L{f JjjjJJ * jJmaJIj ■ »1 >V»I t*nl La g l ■aq m II 

* I aH itwi Lu*a dlj ■ -itj jJj * 

gJI jji^JI -■--j <LLuIf ciL U JI j L^A I gLi j jL-HjI 

*Jj> CfjL CoiUJI glolJi 4jiLi£oMil jJIaJ j r L^JUI gk fcii>|l 
ciL LLj LjiljtoJI -r jjfci a ijSLi CiLljliij 

g* f-*l" <_pSJI 4 _h aLa\I ^jLJI gl Jit " jMlL J) t 

ulJlj uL«ljjJlj dLJI gJI 4 > l#lj SjjAAJ Jjill 

^Uuiij * Lfiljl LjiMI ( _ r * iDUVl ^ jl gjililiil ^ iLlrfli 

* Ijfu Jiit ^J1 UiJI I ja,>* 1 (jjjJI p-4J r 1 ffibfcl jl 

1jili < H1 j J j • Ujj V'l 4 < mmIJ Crfii j 1 I |I> JS tJ i 


Ijijt j * lj| i« jut 4 j^Aj c iAfloi lj| i■■ Cji jIm dm JJ UJ *J'•**£ 

* lijj V\ 0 AjjyJJ ljl«* j—ii gJJjsdll LI * 

gj IiSa. k AujUl jl OjLaiJI ^lt\f UjHM <UUA L-fjJI 

pjj ^jj _>lj—1 *j jjjj aIuJI (jl jiu Uj * 1 i^i jL >j j Ifj 

J_5j * U* \4V J£ Ui- )>L^1 r\o Jl 4 -Lm^JI f LVI <> 

^fcll ji j I 4 >*ii j'^aoJl ^i.1 iflj (j* I _T~ 

^ 0 * + * ** t 4 J*" 

AJjaui gt ■ jjl y Ij *V I I k UJUU <dJj git J J * Ls t 4 1 * li > J) 
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• u* j2i i iiLlf L*J * | _1L> a*xJj 

»* jj * J -* *mIL ■ ■'•II IjLi* |>|3l■ ij I ( j > gai>lxll 

(^yUL#^ * « t>j I j*■ jj * * —*JV! ^ 

- u* 3>ij Jl—^ ajjJ^JI oj-Jj lj^*j 

* j'h.i-llj <jLf£jL jLalf jjI^I 

: CfUjJI ? _1*-1—utt 

*> -liJt ^ ‘ tr^ u^j—*N f-1—*■ f < ^“ 

4—JUJF of j5>LI V n>m jJjtVf jii L|ii ^Ajjl 4 k*t_kli| If 

|ulj£l 1 11yi ^jl*l ^iJI A iumi ii_i| J f ijiiJf ( jJk A—ulUlj t AuIaVI 

■1.1 jit jwLiJf I Jl ll (jl tOU (jLtJjifj j/ill ji—i 

JyuJI *— i j lu jjjtVl jtil <JAi < jV^ *jiAJI ,jA UU * j Jj^m iVI 

1|!BLaj < ijj•hf If t| illUjtrtKj (jl IjfcUu**l 
4jajJI aJ jIjJM {jE. Sj—« JjV aj j^*ll ol»rf^>iLi 4 (JaaJIj 

J4J- HgJ ^kl*«ll Jjjtu oiZLwalj * J—^l«Jf ^iJf t—fj jlJj jiil 
* (Jlix ^jt jit 0»lfb £jax« A^iiijtVf iijxl ( Cl A - * di jlj * 

JmX £yM. 1.|IjSj Ojl- t L*ltJf jj ^jIaJI Cltkli Ij—£-• J 

si«f^j jjis ijii * ^ui j—*t*jf ^fj * j» 

^SLilij ^li empeiria Ajj^jJI ^ 

i^U. JjU 3J^U( ■—^ I Lfc |>j * episteme aj_>*!! jj 

« JmJI i' r I • —j k_fc -fc Ltf 

4 pAJj jk ^aXsJ! lijxil oUwi JOaJ ^J I—UU di^ (jlS d^fj 

t Aiait ,j9l fji * (jiK AjU —u*iVl .Ut Ami r wjJj^ LT^ 

jlji *a O 0 ) 

. " .* •. . * — \A 
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fcjJjl L«1 dljj 4 04 £ ■ 11 'jl'jaitmj Ljmjjj- iiilf. 

* ^^4^1 - JuJl J , -*1 jjjl 

fOAAlJI AjiLJul U l jy (jl 

4 ufulli) * y\i jtAjjj * olj^JI Jitu jl JjIju 

i>* £*>111 <sUj <J t>» Jjl ^ ^jjV! ^jUIII 

A . Lyaj SjU ^11. a II ^Ll 4 I*Lui <' S^Li tyxlji ^1 

u* ij^tU tjlS Ol * ►HI (^-ij L~fj)j ► t it * £>* j *i* 

Citjj (jmJI £jC t |Lai A \*k1j * JyjJI Jt! Oj^j 

jA^jkI Oa llA* L^LiI Ia-*1*** ^ JS. HJ U^-4 ^UJI 
OjjaJI Ifiilkj fjfC. A. jfcik* <lkl>j X—fJSLl Juj * (’l'l)AijJUI luJJI 
£t+ \ J>-^ tj^ fJUli.*' ^ Ifi ^ ji 

Jjuil J> . **JL» £jl *4 M ^ » Jjlij .* uju^JIj *y* jjjJI 

aJjVI SaLJI Jilij jl JUI X_«JJ oUMlil Ol ^ic. 

tili ill i, C 1 LI * 6^ki i jM *1 fjJk j • < , IjuIj fJUU 

fjjila a 3UL>. I^mmu L jilj 4 jJjV1 SjL*JJ Jj-»3 6JAC. ^jLail 
* ^jjSI j.l- fs & ‘ (IV) apeiron 4 ^i l . jSO UI » jl 
jLJI J--~.fr*I jjJI » Ll SI L( ij (!A)p j,hJ | Ojbll Ijilj tfUjJ 
jjillj u*» mS i H £»tj*l 1 4«>M^ 

Aw c^. * j <jV » l l All l ^ Jl^- 6J-UA oij-Vlj 

^ f* *■(, ‘tatVI JjlaI jl tfl (j’jllC (jl I 1 ^jl I W4J 

JHI I f H a wi t ^li i ijSlt ^ ^ ylll 1 aa»j 


Farrington Greek Science, vol. t 1, P. 30. 

' oA ^ ■ jj£uU £aj11 - 

' ’ * "l"' LT* 4 4 (^) 
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* l&JJj t tilij t iUdJI jIjmIj * jjJujl 

Lillj A—>*l j jja Ijl_Ll £j$ <, ILAa ^UjJI jtj JLi tftlaij 

• r\y y * jIjmVI i-aMljl ^11 o*jJI U* 

t (jLaiH A l *tm Jj |i » (jV Jjwlj— aJIj if *f * U ^*J 

jaftJI (jii < ijA JjV jji j—ij * Ji^itl jiljj d ^jj * JuKj ^f£ J* 

<*jS, jl^Ul *111 Ja-aLill ^ *JI *.>1 L-k* J-bJfj 

J>U J—*J < L#^*i tO Lh* (J^ »fc— - U j * CiU^tllf 

^iLUilj ^ ^UJf eft • *L-^VI > jttAt * 1-iLJI <1±JI 

* IfBaj jlll JaLujJI (j* jjfl 


hylozoists t * JjIjVI (jj _»j>Llf < uj 

jl tUjJI yl ^11 If Ij—A jdJUJ * SjUl (Ll 3 ki jjjllU jjjifl (fl 

ij^ l-ililj ^4 Jj * Ck^U (jj^L ll V i KpJI X if . jl t^ U fl 

• (V*)(flUlujj dllyj jjjJ! Uj JJi jt < ►UuiVi 

(jmjC. *i *—i-Lff j£j£Yl ^ f J. J J-Jj 

* jljtTfl IaJ jhtolMil £>* Jjl fJt jJJjjtlWI U^J * 

P.-^"ll ^l* s -Mill I *n*Jl p1 jjl Cjd A*j LjIAj) i±Uj ^jtSj 
Ijj jaL .1 Ij plj r l iK ItU I y j if J J.. .* 1 1 Ijlj J—Jj 
jjjJl* * »^u\j ,'j * fj if. Ufiti j—i * ij* oij** t/i* 

***- js Oji v^ij « j£_ ill JJj * u>J>^ ^ 

* 4—*>" lj*A fJ f^—* ( v ^)« 
jIjc.^/ 1 Cuajii ' aW J wvj Jj A—-jJl ^4* ^ 

^ 1-^ *UiVl ^ Jj >l^V» <> 


• m u* « ^jsai t^u * *j O') 

Farrington, op. dt., P. 3L < v *> 

Cassirer, Aa 'Essay on Man, P. 286. ( v '> 
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• (W)iiiijjj uu—ii ,>jSrij *u*Ji 


f f J C Jijjjjl I A. *tf 4jjjJI <Mjdll c»rt *‘ .fc -ij 

< 4*J 

^L&j ^jll jl A alls Ufcu tj l -kii»M J> *S3 

4 W^aII (J* (J * g&lj • luji A) ^LuJl tfilj 

vU /J {fjl ^tkull J»I* A J • L.j^ jj; Cttfjlj r UjU L^bOj 

OLjl )Lu it utf Lfl Ct+i V oljj i jM 4 |jj&* pJLJIj * OLkJf ja 

IfWU 00 U < UU fjAj t LJjjj * \ L 4 J (jL Jud£j 

I 4wu Kj * (VIT^L^YI I —f*V < UwJJ l L f l^ii t!u» y*J 

«3tIjaJI d^ASj * Jt* i^Jlj ^*^1 L mA (jjILo 1 *3fI ijjJI gJujljlJj 
U« JL jtj * f jLai t|3&(j* uJ auij 4 »Ut ^ «Aic> 

^ l f ^v ij 4 ijL^j jjij fJ4jc. 

* ^ aaHjbJL* « »^LaJlj 

tiiLjlMJIj ^ jjtfJI (jt 4 aSjjcYI c*X*tlW 46 cA i^ aij 

IjjaA ■■) 4 J.I Jii * Jju Lul I^Alaa jLu jlil luUI 

yj *ll yK J m* l |fc* JIL-J #1J—lA^I (jt 

944 al (jMJfljp l *KUA juUj ^uJ Ij——I fclll f 

* ^aJl pf l U Jfi—■ * (jlifii ( JjjUI J 

^liU jiaj 4 « i , J m » M jU.Xtll jJl 4U 

Ifijjj jaiij 4 a** 1 ^jJf <iil i_j(jc. aJj * 

41m A-jfJlj S 4 UJI (jj- ^ jJI r "' frt ■ A .*j ujlaiUl ,\ U r 


ibid., p. m, <vy) 

* YN® _ TNlT , jjSaII ,^-kjJ.t < ^ (YY) 

' *nr ^ . *UJJ ^1 (Vi) 



4£dlJ j L ibjI i k djj JJu a US * jjuJjj jiiJI fju <iiiai 
' fUuiJ pjtj ■ | l^iu.j < t— ^jA\ Ujjll { ji ijLai 

jj - -m * * ^ *■ dLji * «yWM. ^.ftj ii ijUil CulS ,fc ii 

•Jjifc ^ ^ J-il .fc 4*JI L-LJ 4jU j ^ ^iil LftuUI 

oj) ^Ul -uU lII ftLjjiJIj jjftlftJI dikji jLduj dJj ^*.i»>j . * 

^al>Uiftii 1 ^4 ftjfcUjifclj 4 jmLw Ciljiinita l|jH 

*«jU«Jl yjij ftjLkJI Ui*^I<-»iUX1 i ft « mill dij jnil pJj* oji^LuJI 

^ilJl Ji <lljfr ^JJ l*im ( I. iuft > fjji -jI Aail£ Jtiftilj 

ijUJI |j^t jj* (j£j ^ftll uj L*il L V) ftJ »L.j-fc V * A.iMii 

^ jit ^ ft ~ fc A .il |jjJ ., u^U " amiJ ^j*u J t JS ^ jjj yjjJI 

^•jJI <i*dJI jj* -*1 LI >L»j')(l (jl &*Jlj *UVt ^k> a w 

jjljUl jK vy qUI ^iUJI Yj < ft Lull Uu^JI 

* Jft«il #-Lmbi ^ftlj Cil Jftdl ^iuj 

**kjU 1 *J&UJI ft.L -ft ^ic. £,>*- ^jSJ j 

juIIj ji J >lij * iUaJI hiftj ji »ii llj 4 i|SJI JUtti t|Jl* ^fc » 

jSujtj * ftjiU J ji um ^ill C«1 jUftJI j*ij 4_JjjlftJI ftj^lftidl 

ujLftftllj ft ft blit t ftJhOUL jmjj yftj fJc> \*i J—J Afttj 

if ill ft J mji jjI * oL»l5S ji Ioj l* {J k. crf**JJ -' <->h i dJI 

jjftJ) ftjliil iJ-c e lkft^U V ■ <. J .uJ- 4 

a) (3*iL«. t —+j 4jjj US 4 i UU^ 

JsU US ftil^UJl jc qUj * c*}/ UJI fJUft UL-^j jlS ctjit 

cr ai <j\ » u -i ■> <i\j dMjj t£*W C-- r—ta ** iA>* 

^Uil ft ife » » 4 jjLmS ^*jaL ft-fMj * « U* ^f*«»** 


(VO) 


Farrington, op. dt, PP. 131 - 8. 



1 #“ ^ f 4 *i VI V Ui-i» 

AiuXiJI ‘^»U Jj ‘ liil* j*»«■■ II * Jj ^iL p-1 iil^i jjI ^ jJ 

^■ImI I.i •>*»< t-JJJ ^S S jj ^ K i j y* JSj -i < JmLUI 

* (V*\)i oLjjJilll (>* ^ « t >* jj iJI *> 

' ^yAL-^JI £+lU ^ J —I (j^ 

tj£*ll c>* cAd fJ 4 f l u"J4^ll tj^*- ^jj^ fJ —Ij 

l Ij Lk jjiJI • j 1 11 <*111 4—^JLd 1 ) (jaXvImI ^1 

- ^1 ^ la**, jj. 1 <*l *at 1 uLLbjj fc^VI pn^l * ^ 

^jJI *.jL~il *fcuLI l u >lkj l tj* - - pfL aL kUJ! yK dlijj 

J*t L«»iir- V I Sjjmj Ilia* fJjJI i ill * l|"--Ij *! « 

!*■« ir.i jjl jfcM j jji I J r I^| _ I -h * iiiiij lj ^*|^kJ| ^Jc. 

“ <I*L« giiiL lu*-i 


cf* f^ 4 - is* *—*d j*-N ^tUI dt >uj7j 

< <UaJIj Ci L « iJJ l LfJ f-|JL*^lj 4 utkJI ^ y*UJl irtV 

^ * uj^i uV —II u* ^ <jl—*^/l yti 

*■*!! \jj ioijjU j_jJUs . oiktlI ^1 3L^i < 

J** \ —i* <jia fJj ‘ J—**>ll fj* £j^lf Jiiaj ^l+^Jfj 

ujjlii diiJij ciUujIJI LI * jluuVl »Liuu J .-."M i J t j^jJi 
dljj < ? . A * (jlij 4 ioUJJ (jt»i -(j-aJ J„ mt {J )I i^.Lx 
Ja Uw V ^l. <oaU jjjLjcVI -gdrJI ji»tt * 'jUlVI 

{Jj * AlaLii A_t * 1 r oljjfci 

^.CJVI U^AaV <^)l ^jUjJL 5j>» j* Ciil£ l|~.l jV ^ ijC. 


^ tr* 4 <V^) 



I ih+y ^jJI (# lwJJ Jl^il ij* SuaLh^ I Tfl LfJ 

* »]j*w <Jf jh « * ^a ly i l JjK Ujjrf 

f &AAL«li u£*J J*t*JI fj+* ^ *• II Vj 

^ 4<tl fji ail■> fj}UI jl #jUl yIj»•> I yV i fJaJI 

jjjj ju i jij * ^it. <j^ajJI ji ijjiiuJi y£ u*ii jiiV 

* tjk* ^uliu^ ^JjlII jl| t Ullij JjjJ <A jl jjC -UIy 1 j**J idlj 

kiSjj yl ju i ^Jiil »U»I <j11*j s^jjl5k* < <jL*uli|Jl ijtill L*1 
L-|iXiL*l tiKiSi jjl fcytic jjjlJI uifliJI ijilJtU 

<ZiL-i t^ju i»"i^ijjj (jll j Uj jLI tul * ,f jj*j * 1 11 

|hi >11 £jyi "ijlS aiL-all J - J £j|yJI /tj iJI oi|j fjt j * H 

yA jjj^il r Cuj£ ili #■!jt_t^H j »UjAJkl}j 15 uaI£aII Ja* 

*jL L*->Vl |JljM CHhlMJ 4 UiA I jJl <J jjA Jl oNi—tl»ll 

ali _ 1 oIa LfaaUJI wuliJ * Aaj i jjii-lill 

yA Uiuil| II tjl II '*■*"— Ij * j jgJ jS > J, . l l*«V ^JaaJLi JS Ja J *M 

Jj—L 4 ^jyii <jlo4 UjIj < \ j j Lim. lyU+il dJo ySj ^Jj * 

£—il>11 y^ll ^ Jij * (J* ^ J lO^u^ 1- 

< uLjc^l ^ i J l r--" jJj * ?jm^ i Aii-k IjIjjj . u l t ul^j a^LXI JJ 

iJtJl ^ <> ^ 

• (YY)Jaa*j 1U >uJI iijila ^ij < ^jjj 

^£*11 yA <jU r UitL^JI Odi La ijyJ ji jL*a y l yli I 

<4jj£iJI i^ul^A fjfA yl t 4 mjLaj Iyitij I'jtjltl Ut i m* J i>f H 5^J*JI « ** * (j^ 
yi UaLi Siifti I 4iiL*l > 1 1 *,i»L* il ajIjI .>*—* 

oil j LajjI* dU »UL1 j^j£ ^1 aii ’ OL-1 jj 

* Jjjj—itj J^Uf * •* BJ 1 * 1 0 >*jLa- (YY) 

■ - t’t y*y* 


_ m - 



tfiJj ylij * ».h -fc jJI iijjJI <Iftl jJfc 1^1*11 ylij i ^ j‘X. 1 

“J*** tr* Ch* 1 * cr^ t> ^UJ JJjjJI 

I ^iiiUll 4 LmIjJ ^ L*Lc. ^uXi .1* i tuul oij * 

CjL* tj^j£ Ijieni <j**jij * LyCCilh; C (jJ^J^JJ * t-fj jitJI J 

^_plj c jl j^jkJf ^ Ljj AjLaamaa. <-jirt ji i Aa^jlj|iJ1 i^jj vj!l 

»>L—aji 4. jj Kai OjXI ^if. j j jl m Vl <ijltj * Lf »* <*»** 

4-»i« m (ji |j£«j jjilt a) jll j jJ-*I 

ikL^j Aaali ijj oJj * AitiiJfj ^Jauit j-»jjj <ai ijmj*. j^ilf jtu«^ 

fjoJI j^a* ^Lk dJj jji pjijjjl u^j * <^Uj *o*j {j* 

(JHJAiHfcl J TL.J |Jj * A*ll 4-4 1* JI yukli ^bLU 

Aa*,lr AjuIaj J| a i jJl Musetn 4ajJj^mV 1 ijaa* J j•* _ » jiJ 4 K« »j 

Iyjj|jiAAirUi‘ 4±li jjJjJfcli) jiuJlli jla*4*j\ I pLLH Jli JJjt jt 'ii 

t-j f aJ a i JG ^aln JjijL jiUij Straton 

• *-j3_>ii 11 u««iijL! A^iliu ji Uij ^*3 T“ fl*- 

jlij' ^yfciJf J| *j ^Jl * I ,Jj j-^j Jaa&JI £-a.jj <jJI j 

JjSjj JaJLI < ft* I jl Vl J ^ » m« ^oEif ££jJ 

OjJjSjjiV 1 Cul^j 1 (V\)4jjjiiw«V( i. *i »*j (jjui^IJJ j Ajjljjaill Jjalt 

T'^ t U±? 3^>*^ lit^A 

|J Ijj * a J-J jji. AjIjLJIj j 4aiiji.VI jl^V I 1^4 £ja-4a 

< >hi i ^ umLjJI |jVj * < luf* Aa-oLi. ^Jl Vj ALm)j jaJlij l^a 
(j^ I j—* j iJU j * (A*)L|ai p I—iliVl jkJjjaiu aalLbilj jjaU-kS’l 


* \ * — AA £jA(jA * Jji.itI £A.jif < jjjIjS (VA) 

‘a <—ja . AWaJ) fjA-ftll f Jt * (jjjjLn (V\) 

* YY {JA < i^un j_ **-aJf 
* YY (jA * jjaL^lf £_^jJ,l (A*) 


(fJaJf <iiJ> _ A 


^ nr _ 



oi tl tLUj « qILmUJIj I j .uVamJ) Ja^Ui>V1 

f- J i l l ,yj^ J j*iU <^LO*JI AjjjJl _L*J ^fjjl » - 1 . — *1 11 Jjfci. 

yl L -|»Ll • ■ A * l >p„ L * 1^ >Uj - ftftjjjLII 

■ >UI <^JI 

*L *U Uiiifi h iiSj jjjJI ft^jjJI HU ^_Li jij 

jl la ^ Vl jV 1 1 uuaJl «#¥ I 

C m AjIjj jl Ijjk * »f ^ I H 

>1 * If yl * y ■*-» I^ia. >n ^ all Ccisus 

»l ■*!>II <^* juiSJI j—* ft^I aJI <d£ (jl Jj—ill 

L*^ tu> < JMjj 1jl > ^jj>> * j. jj| iij^JLft ^1 pJL_ Jl ^ * 

i jt» i^&JJ ft u U| jl ftJjjm ft jj «■"> H jSiji (_fjJI a J j I a wiIj£ 

i,'* ^-^jl - 0“ J J J ’ ** Hiji ■" * — J ^Uj-ll J tyAjJlj 

U-lj^- 1 U^J ' Oj^l* JAj-* LT* U«*** «H u^f U 1 ^ O-* wj* 

ft i*j^ J | * "\j Li~J * ‘ IfH L-i*t^uJl HJj£ y ■ i I ill diill i.im»'j 

ft^jLilJ u_ij,Uil Ji ^jJI (*) « ^ini.i^iI * 

jftj « jal kllli a ^“■“2 ^ ft-*® JJ-^j * a. ■ *> N 0 * f U- 

ft_*!j5k 1*1 * 1 ^I ^«ji) jL«kL A*ft****JI ^L-iai 

<*laJI j j ■ 1 jj- 1 jS/1 illill jliij oVlia j_p* jjli—ft 

^1 « J»U—**¥l K y^a Jjij < j^Aftllj i* ^ftj 

JjIdA *p-lLa-Li | Jftl* < * * rt j 3—^ftt-JI li^fUfcll « H)j J—i* 

* To ^ * ^jLoJ! ■ (AN) 

<j|^ic. (Ja^Ij ^^aJI AljUI ^ 4_jl3£-Jl jft Ij—a (*) 

^i-Jl HUH ^ jAj C UIjS J—lit <iVl y a 

* ijlj^kil alt I Jj* au ^IS 



<1 C *jl ilt* *■—ifc-a-M u£^ 

UllS 4J^ 

jSlil J * *j2k_)l A^U^* gUSw l A - M - « g" Ijl a ui 

<aoA ^ii jijJ I ALjImJ (jLSj * M^o- ■ cJUill a 

gi jaUjJI viAdll jI a i* gi Ai*ij <-^Ur 

w*jLi1 ’ ^Jlj. * J1 yjljJ ^1 JU 4-*L i * j*\ yvH til * 

OU jI^ l ili rt j illjL pJ A iSJ j * gUj^>JI A . IijA > ljjj^ gJ AjUjIi * 

' UjOaJI JLaX-V i |^Jx- six.luij i^j r> .. J I Ua IjUit 1 

(jjJLXmj ^Uj C ulL jgjJl oW I wii4J J__i t ^fX. 

jl—jkJkif 4jLU JaIla j U '!*■ *j ( AjSij\SiIl gol jiJI a <jLj 5» JJ j 

pJk ( JI ) Ai>w!i(til (jl ■ jMiijJ J A M ji a 4_..l-.Mj ' A UIapj 

1 J Jiail 1 . | ijLuj lj*a lx, l jj ilL IjilS 

* (A V)p|_j Sjjjll JUx-VIj p+U 

* g j^ i^Jl 1 ga^Li jj jA a pfci J .-J* * jjl \ j> gi Ulj 

<gxJ £f* Jj) U^J * . ><fc ^ J M*aVl p**A* g>*i (jjtij 

' J »*ll t^** ^ *^ jl—4*11 J* uV J^s> 4 SjjjVIj 

Ubi^j si iilU (j** Jujj « dij^ (Ul « jlwubaljl « «j%oLla gj* jJj 

* (At)iijjJI ui Lat 1j uU :) £.1! 

* a, _„k,i A ».H t^iAit dl> Aj I ■ | J ( |k + ) I gwjjjJlA • giSj 

* J idUJI gi gfjrf ^ lla* AilS* UkDl jgJ CjISa JilsAJJ 

■ AT fj** , jjSall * j*AjL£ (A^> 

‘ \TT g« i ^iImJI pA.^11 (ATj 

• A A ^ * ^iluJI (A£) 

pij Lfk J« jjdUL 0 —I fj U (*) 



JjA OljteS .L .jj * Jo I Jm jjt •■jjjjLil <c.Lu^ ~j| - - i.-if-^ ltj 


UtJ 


t. * * '-"«*■" » u_kJV* <jL* 




a* I_ui *. 


JXJ. J/lc. 

* (A 3 ) 1 Hr 

At If ‘ l il ^Ll jJI ^.Jf. JLlll t_J !**>*! L -* J 

^> k A. i I I ^ al a J U t * ^ 1 I Oialij jji j_ y 

« lill jiL», '—*-» yjSj * tUi&JI ■ A ■ J JjJj ^ sIiajj pj 

uJ^? J u* i_i5^1i * SL^JI ^U. J j ib ^ Vj 

fejjJ] (jA 4 jL(l Jjaji ^uxalj * ^ *it It pi ,iaj 4tU\ j 


J*ttl u 


V***j5j 




1a 4 * jl iiftlj ajla* * — «lftS 


4±JJj l WiJI ^j!Li JJ ’ UjAliij £ I ;»J^ Jjjj-jJ <lwj 

^-UJij Jftik^rJ) J_> . A_eJfcjJLl jl l ^ju 

uM \ -^ii^j t ^jfcl fc*i^Vl f X *.ll jv*ljj Ll»V 1 

Jji dJjJ j J - *<*k * Jj - *a >V I ’ilij Jj* jj • J*-»J IJ 3 > > U-1 ) fjlc. 

- Vestal virgin « ►Ijjt » p 1* II jt < * 

aXi QjMjt 11iSij < S jjJ k , Sj jj lIi! jj ^jlS jiij 

* (A^)JjjCj ftjlu* ^Jl ^ i.iltl 

: b»+L*j Jl Jlj sjjAil fix „ ill 13 

i eJb-* £j1 Jj « Jj\jj y- o * ^ 1*^ I j A•* ■* ^1 

jLj* <jV * ^LuJf f-UJlj !X-oX* Jj^j j‘i jjj J-sj fJ • ~ > i .u ^i jl 

jXJJ Vii O_Jj * iotl ■ -Till piUJI jkSil JL-aj^U lj£j* -A*J 

; a * l^JI jLil Jj-Aj . 4_jjl J* A^itfj Xjj^i. <jl— 

i_fcjj_ju!1 A— ■ 111 Aj JJ «-j t a II 1 If I J <lLLk-fcjj Jj \ > J1 


Farrington, op. eit., vol. 2, P, 155. 
Ibid., PR 164 -170. 


(AC) 

<AM 


_ INA ~ 



<aJJI ilLt i * * *■ ■! Ctjfi* ij* lf*l*jj 

jj ^ i w il ^ ■ >.J <Lmj (jli dJj^j * <—._*! it 4_aj <_L jia yjji 

4 L^iiil <—* ja« ■ 11 StJ( jLlL&V Lj wiljitVi l^i-i. Ij 4 * a .-». 4 jUj 

(AY)I^j Ij 1 ^ 1 * ijliVlj 


{fiZ pj pJ— jJI ilL-j jjL Jj-iJi -u^j L* ij-ili j 

t i^jjjLII pJ—C. pUi .«-> ! fjjfii 

p^ Jjj jl i m-»V I pJ«JI ui la.io 1 —1 (iiJj jJj * AjjX^aJI jjuajull 

Sjjju ^j£j p-J ^Aiii Jj * aij . ^jSiilj ^LJI jJ j I 

t <■ ,i* *jLiV! j ^lljjjJi S#-1 _ji 4—jullI 

* U^*Jl>^J U^*J^ ^ ‘ *-*J 

*1^ 1a . JI v*l> _-lil pi * ' I ^ £-il _jjl j 

Jja* *_» _^*JI ^L-aj^ J_b ^ I— 

pJt pa Ajat 1 jL. Un^i i»l I jJ Jj t p -II 


^iJI \ulijJI <LJ*J 1 jM p 1 jJIj * Ijjji I n«if 

^»~k fl Li j"i t l^i^T. 4. . t j l JI ■' * J * rJi JI 1+i^ 


4tj. ip 11 ■"■! >—* Ij^ JI -*"-1 • * UJ_*JI j jysjiJI Jl. >*fc ^11 ^ulU^JI 

ur* C>ti cr^ L f‘- k “^ l 


• <AA)cj>-JI ^ <^y-l lj 4 aj^ 4 -J( <jffj 


oli^LfcJI Lf l£. La-jj^ ^alaJl l C »n r» _^i J—ij 

jjViil a if I -v 1 .*i i ^ I Cialai * ^Ij*jM tjjJ ~fct,t 4 j j j ii 1 4 .. 

• Sj^LXa i JjJ-a. 4 jjL»j ^JLwaa Ljliiij * J AiiL-iti) ilil35lt 

fil I Iajj pJj * ^5J—I p*S/l Cil (jJI 

; k_j 1—^ ^ - ^51—wVl pJ_aJI JU* * Jj^jU- (AV) 

* \ i *_\VA ^ jLjS . Alatfij A J-r-N 

Sarton f A GuJdc to the History of Science, R 29. <AA) 


- ^^V __ 




ailV • juiil VI i-jiJI a^LJI 

A j t ir-Jl l ^_iit i*i..i-kj * jlliiia Lk*j 4.^wjUII uliJL 

5jljV 1 ^jj*■■ •* j oj— kJI * Aj^iiuJI A j.li« IL <jJjLI nII 

ujL»j < A ■, ..I j I <1.* ^jc. LImJj ^jjl w llj 

I ti t jj *I jlk^ j * i—x&V-kwVl Ajj jJwIjA*V I wul3 j f+jl j}'* > 
’ ^ <^l —^11 Jjl—" JS 

A kw ljj ijj-jJI f !£. - -fc .1 _>a-^ ( f ^ 0 * — VC * ) JwljJ oJ tT*J 

j^VI glil U -ij—4^j O ^J^i ■*“* i> 

hUfJI jj (Jli u> JyuJI ^J1 IjijuJI Q V— * *h I f 0_lLl1 lt£ ’ ^ L f. (])* 

‘ qujJIj 4 *a.jI11j jjaaUI l^jlfc J_ii^ i^ua. 4iV_wJ I jl j yJI j^ijJij 

Vii jSlj ^1 -i * Ijja a LwiLij l -i^jA OjwjIj <liUi« olilij 
i 4 il'i^* LjA o^iMii i Sja jull £-iL_J! vdJi Jjj 1—-fc ill^ Jj i (jjl 
* ♦jij'fc Aw ua L+Jl '■*■ -~^j < Li 1 4 i Aw 1 luijl j 


* J^alk ^jfL ^ixi 1 jl VI 1 taJ V O j*J, I Cul£ I jtl 

,n jinli < ,iuw II j SjLJI ^jIw* {j£- JjjtVl i^jLju Ojjl l*S 4ollljj 

ijl—L( jj—*! iS^ ^—I H u 

yli 1 jj.ji.Vl j-u. clJUS ^V1 6^ 1 j> * <>-JI ^iijJlj 

SjL ^.Iw * .1 » t fJ jJf ^j^jLu/VI j^Jj-wJl £*l.yll 
^Uklll A i* * i j 1 *_>> ^ual l dJj J _ ^ j j_Ju * «■ ilijww ^4-i-4j iij*^ yJI 
<li|j Jji Owj < (J-Ilj* <>» * ■_ * * ^U*iVl 

ill 1 —ij >ii > aUL« A rtiiji >jL'i ^I Awl -fcjl qU*>j * I t * t v 11 


et—*" H ^ 1 ^ 


£|JJJ « Ajlwtsjf AuiiaJI i^luJl Ajjiiil Jjj-* Au i _m * L*^kjLjj 
jj-uj i l_u<J*V I j i_tj* Ji iJ| jj*J fJj * A wLJalll A. jlwJI AujLJll 


\\A _ 



j fl *J tj <■ <L*UJ j (jA j * au j Aiul f * \,mkllj jJL *JI 

^ J*“L* * ^ (jjlj < yjljliJli * wj\lj 

l^UM cmIS dUl4j * Liluj U»jl Ji^UJIj , l^Lj 

Jj' J* oj^>“VI o^J 3^“ Lf^* £4^* cr-^ 

i^ffc U» 6 j. I'l AjIau jjvjl CuKj * ^jkuijl t-jbJLu \ SUL* ^ tnj ^ 

I- IJ^ I < jfLiii L-fclc jU trijl jlllt oil -fc ^lll iLjJiljdll 

U-TP 1 J-A 1 oIaLuaI £-* 1 **» * LUc tilli* ^utdl 

* {A \ )oW j*ti t?J 1 ijtaj* j^jIIIIj * dxJf uAi* jA JjVf : j/i i u 

^ j * * 1 * ,* c£^i * 3^**^ ^ lH j o**^ i^fJj 

^j£Jj lainj^ZI Jiutll t i_ufj*Jf ^If. ,i jLajJI (jjil. m jjitKJ 1 

Cj*- ' * ijr*^ 3* l—£«1 

<■ illajj * 3^^ VI JUAj jJ>c jjA Ulu * ,^Liij <a1 (J^**-* H 

jjjjijS_j ^ *1* 11 JjX^siS 3* ? S* Lr^i 3* 

JSLJ jji tn j * <J_jJI Jjjils jl Sj£—i _>A JjVI • {jiijiU jl 

(^1 ala3*j * titjljaJI j 1 _>kVI jl * <lc J^lu 

* alt Vjlw* Oajjl i aIj 1 »*ii ijjjla Oaj C*Jaj 1 jl Zo^ljJI aUI 
IaK < Zjjia* ijjSi <j^J ‘ ^ ClJ^ (J^ (X* 

^jXlJI <JjjJq <iuj jAj * plaJI jjmJ! |ja IjyA jJ <UJI Ch> * J 
r AtJkfct* <j1j e jl ** VM JjiL t*S f Jx* i Ji£. fjM 

fjk v.ilalll AIj^L jjA j < ^laJI ^iVj <lnJI ciSil 1 >K 

- u-tj f ^iuCll j jiaJI A yA Jj fy L* A.. jjlJf idlL*« U1 t f Jx» * J »f ■ 
I jljlkVi ^1 « > • ^IjJfj * jLajiui^Mj ^oxllj Ub *4 tt S Jl 

j^IaII ziaii * LP^fcjij jjUt ji« oL>j^i * j 4 : viJiiiij 

< 4 -c £i-4 *U£ JjajJl * J fA*\> 

* M 



i I Ja l Ul juijj a J * Ljfij Ijj^J 

‘ * ) jUum^II j u j jaJ I < yjjjlll obui jji 

jli I jlail substantive -il jlij 

AjaIaJ) Ac.jllj 4jl *fc U~fc1 yl Jjj * 1 - n R^- LliJ | --1 ■ 1 * ijt > 

’ £ ? l'* * (j-H +j}j^j tjl %-tj *-II ^ 

J — 4 ^ t f+JM+l * yl fh| L-ilt J— 3 j 

g iL *»* 1 A h i -a j jj— tAj a M y^Uj ■ jj-i a a {JjIaji « ^IaJI 

* « £_L2JI jJSi * ■ j ~ H yk^j . i i j < * : ubj^ 

^Ul I J* (j-» *(_$^J UoJ Ia£ 

jjj£jJI ^tL*ml xJj * (^A)« (jljjuil y4j t JjjajJb •">m IvuL 

ylij j intt l dLij yAJ A i lfl jl y_ > *4 J yl jUliJI 

* C yljA yjj a jA A uLJt dUf.1 LjaJI ilkLrtj Jajj 

Aulb Jjaj t yjUll *J1 t*»jl SjjtAi^ii AjaLu ^1 Auan^Jl 4jj£lj 

5ji—i jlL^I loij * jjOJ*-fc Qjj ia jl AjJ|L» ( _ 0 Jf U-^aa 4 *ij Ja j' 

^JUII Jmi ^ j * >, bSII uaa AajLoJJ 4 ^*^1 Ua^LtajV 1 AaaL _11 

^ bU l mjj jJI Jaaj Jj < >, iXII Aiyiu (_j1 * <aALil <iyiu ^Jl 

* fjbUI ii j —m A ^Jl Jj-u-ajJla a ‘ { £ I I ^a ^ 

^ ■ 11 tjj HI Vj I uU^ji «■ ti<J < Lf_&J L* J& kJljC. t IflljU uijC. y*l 
jli * b^J (jl£ i kllia ( Aj^aH ) AajjJI j a * Aj^aalL i 

■ * yi ijjwkJb di-fcj bJllc- j fJ byJ fJ (^aj l *-fc t_Lie 

A..ij * jlalalj <jyu 4 aJK \ iA.t 1 ^.uouu jlj * t 
Ajk^Lt yit dJj jjl— jj t yi uSLaUI jufcLiJI y-US yib 


* ^ T*\ _ ^ * X yOyA < Jjb-JI ^Ayll (^ ’ ) 

* {J t» 4 ^yjLt^JI ^ ■ T»^ll ^ ) 



O^iUJll « *jLr_II 4 LiiiLil ( _ r A 

(■?■ tr^- JVuI^VI ^L. f^*E t+iV - £jj*IVl; 

JjLJL L* j— 4 (^ Y )ur^ ^ ^ <-u3—^ cjL*-» jl w >—i.1 

—* 1 1 njl 4.1 aaj 1 a jl ^mL I I p. Ijll * mV f ( j% « i jl *i I £-»LijJf » 

. sample or specimen I >.■! ! 

jj^E jjJl IJJI li* L^j * UkU L *L « £ > (j-» (^j»j V 

jl <li J^jjj L i*La jjX^U jjl u * i ll 5L* Oj ig ll aJU Ti ■ 

A*aAa L* jij * ■ jjJI <lli J Jja l» <J ^jjSj jj> <JV . l"i *»1 

< « 6jl»iJI i£j- >■* * J* L*^j * J* K. 1 1 >1 I o 
4—a.j <dij Jjlij * OW* 1 j!o*IaJ (J It f jJj 

* 4- 1 J v*. ■ 1 <K 4 t.A I Aaiaamj (jlr. still ^T lUirtl L* 

^jnJI Sjl|iS jl JiiiII JJjli « jllVtj J# O .V»nii L* L*^ 

« AJjVI ija £^U! dill ^Jl (jjiiJI i-Lmij tl* <1*11J * 5 jI j^JI jl ^ II j\ 

Ij-Ltl i tla^JI ^ J i-^-11 ^UUI pJkJI < Jji I jjLaa jjli L I jl 

^lij AjliaJI ^L»JjV I jJm * jJk ^jjlLJI (jV <■ (j^Jaiij 

- (Ar>*L-sJ t_>±^ v 

i lLutljj L .!!<■ ( ^ * Y ' ■)• J ^Jd|jl QiqjJf 

JjSjj ' ^.joJl ^jL^uajJlj ot^ifeLjJI jji L*j 

sI^iLaL Jl jj-i fr^j_I » : jL-tvjVI <_ aLS jji JhL-iaj jij 

JU/u Jllj t otuj^JI jji jjjajj JjlJI ^JlgLrt’ij t CjljjJkjll 

jJuj J^k* j A Uj f jl irtiV I JL-^ ^ jJI (ja^j l— a »I^HuL 
^Jx. 11 yj jkA 4 ^Lua.y I *_» JJA A littij V Ltj 

' rTT __ r*l * , JjL-JI £—^1 (^T) 

‘ ^ rv* 4 jaLJi e ^il (*r> 



iJm-jj * u* JfeiuJIj t oL*-l—ill jliajl £-* t JmJIJ jwjjlJJ 

t ^LjI V Jl ulf t * -fc faajij L* ^ 4 * > iLjjfc 

1 il « 1 * < j^.* (JjII V j-fcll ull> ■*-'°~~ tt j *^xu L* jjLu 

g£>filb —‘-aJt jyJjj <j c5-il I 3—3±>bJf I 

L^-w UI J -lilll £-* jikjj « ^ a. ia i k ^jJI (J J) . aiaIZLlI j 

► 1 jilfaiV t IJ-* fjM ~ *• 11 gdoJ * r ^_flX >Jf IfM (Jjjj jlJI A I ilaJLi 

(j^- f-*—*j • (^L-jiJIj 

‘ iifL-* Ailalr. jl jit Jjo J->JI ^ 1 >*J • ^ * U II 

* (*\fc)€ * IfJ ^j3j <\a Lr ±j^t)j a jLila.V L» * L -ij 

* <*U 4 l* If i (jl 1 -i+J IJ «-J _>*-li j-wu* J—ij 

4jjL*_iV I ^4<LaI Li ua J I » J^-Il 6 yJuLJtl ^uln!l 1*111 Ui lluJU Vj 

^SL* ^AJI j jjj-* ^-*L_i5 jc. ^—i^i • jv*^' 

jlkl I«M |I JJjkjZ l«J. 4fc J * ^*oJI J jIjaIu^J 3* <i J mJJ 

* f *m f jLiillj J*<U 1 <i^vJj • g A*L*Jl 

4 4juui [ jA |«.|-fclf- »1 ^aV1j *UiiJLi > L1*J 1 jl ji* 

JjUl* {jC- I *_■»> dLlj J ^JlaJJ i-i^yi ' ■ * *- ~^ il-l £.I,>AJI f+1 UJ 

Cl iii LaoIaJ ‘ ^J^U*£ ^LumI ^pif 4 _ajLj SJjjJf Cp ^ J * ^ ■ «ti 11 

fjjl+i tr* 5iUiil J* W*-* -^'3 • ILjiuiaJI 

<ililJl l^JU ■"■ j j OjjaII Sy>H-aAJICijj Lj.tti ■ 

U 1 ^lc. Jj_i U. . ^1 U. -» j 

* 1 a ^ * j 7 1 (j-* A^ajj alll <jli> 11 

J—ii * ^ cr^>l^ 

* rvt ^ . jjUJI <U) 

(JliUij 4<al^* ^jkjVl i/ill (uF a3Lm*VI jpJ^JD . <^°) 

* '®' u- 


_ NVY « 



p-1 * Jj-Jjj'vl £-1* j jVjJ jjjjJo L) 4 - <-ij*JI (J**a*1 

j LvI-kI Jjla A ■ > A talII ojj ,-k II »1 IjI jl <LaJI >Iilil La 

f-—La_ll dj ntj dljJ jlij * JjJ ■■ > j ^J-fcIji^ »i ■ I -fc oj » if t_j_ f >*Jf 

* UJ* ^ ^Uj u L* J aJ c_jj—*JJ (j J^ * * 

J_4aJI • I CiAJ tj.-ua£ _aj A£ju^a ^.1 J| ( + ) 

Lf i £^1 Cil it^*j jj —jj l^jjj - opus Magnus « j» k\ 11 

A li JjU Ulij ujS—J Jjl j * - ^ li f-1 f 

^ (^Jl AjuLa Cli I ■ ^fJk CjUd—fcjl jb^Sj^lj —ajXi 

* 6jl JC-I JLujloj UjjLJI c-u£jj iJbuaj Jja Jjl <i1 uSlf L*S ’ y jimlj JI 

l* J. . -W i l _ r lt £+iil * O^JJ^ *■ V ij^ J-0 >-— - J 

XSli ‘"Making of Humanity” 4 jL 3£ ^ Hr if fault «• oJ jb jj » j_£1 

£uhjJI fj* £jj-l A —WjjI tr* Jf-k ^ L -■. l b frjCJj La Jjb 

< ^Lfcillj <JLOUlj i^jJl jjjb (2^- fl—■‘■aJJ—Vl { jj 6 JiJ-* j^kJj 
ctlij £ Jjjl * J—fi * ybjjJI l|i^*J fj Sjj ^bA-ib^l jj—bllj 

* (^'^) L fJjjS/1 f-ibJf *-Jj-"Jf ifbjl JJ ^Abll 

Jj&j L^iu ij oj^ J*ly- *iL L£jj* 1 ■—fl 1 I J—tJj 

(2jaJ < Aoa II 4^^jJf j < AM n LuJ f J-II (2h* ^ - — _ L *1 ^JjblJ^*VI 
a jrUi,^ t hjJI ^Jl ^UsoJI <■■ vui uiLliSVt ab. Jl 

J tf*bjJ l JfjbS ji <—rf-jilj 1 J—*§Jf J-* SjUlll 3(j _* * b «itl 

Jj-lx. A fjS « jauijS 1 J-*Itl Jf <f^-jJ1 (j*J * ‘-iJbJI 

Ji* / UJ L i fjacl i_Jjj«JI b^J f-*b jjiil oU-jli-* 

I ■ -*.. - j\ 1 J j Ll 1 1 tp.jLl uil, t »-v) 6J*J yJI wJjJb—V 1 yHI-Yaj * 1 

* i ‘ tJl kiit, plillLl ylm^j ^aifi yk 


* TA i jjSjII t-.jll , jlAJI ^ * J (^"V) 


ur _ 



jlil H J > tjls jLmjI (jl ^Cjj 

tr* ^lt*“^ * " m 4 —iaILl-J 3^^-* lt* <j* ** 

<j1 V) « tiU lj cj\- ■_>■ j>UJIj i5L*ilS_ai jj-i ^jLbal^j (jic- l iajI^uJI 
Ij^jl—u» dJjj • jN jj^**Ji ^ pX_*JI ajSj >a« ylS 

»yi JJ (jl JJfc-i ^jJArtJI flint* J, if 4-: I . p I »I -W l jL*ajl 

jjt Ibiy I | ulail ^UuJ Ijj^i) <iiu* i*a1 V /_C j~ * “ 

<J^L& ■~uiSi • <^w«Lb«y) 4 u,L aaVI i-li jiI <—-■ v^wtS ^jjl 

?■* * 4 * U JjV \ <j-L-y! ^ ^VjL jljiyi 

jj-rUI jL_£U.I ^ 4_^JL 3 ^ 3 : ^ o-JliUlj cljUiJ 

C.IDUJI ^ilSj ' L^ljj 1 j_- 1 ijj^JI 4 U JLc. c*il£ *L_pJI yl* 

<^111)j - fcus ujisi j^wij j^u Im^\ jjf ^iui ^ <i^tur 

^LjjVI '■fcMitt J^£. 1—jjJr jJLlaj l^SlJu 4—jj j/k Jl 4*cU*iVI 

JiLj - aJI (j* *1"^ ^I j—<j_iti 4—uj p| iIf 4 Lr c»yl> *j■' 

4jl »^IIj ^I'fc »l -li ^ u^Uo |J^ 4jjl 1 4»J jiL* ***Ji j 4 ^ f 

L*>* a —f-»-j]l j>* J^—^ ■» I J&j * 

*jj*i j 1 j- 4 j < ^ LL aIi'J jj ^j-j 4 —-la Lwa JS ■ U-lil* 

jjil 3 * 1 0 * (j^- ■ » - _ **** . 1 ^ 3 * j * *A>* 3* jLf“V * 

<jLtj-i 4 LI I 4 Jl <ijlA *Z*J i -fc. »l jJi *di—11 -■_>> 4 Ail! 

viluj . ^iiLi_xl jj eVj iajljj ^udLi * (^)4 i .> _ l ^ .II 

4iU».jj jjj-aJI j I jii.1 ^1 y j • jj* J ■■ I «■* * >, * cuLi f LL*> 

4-1 «j 1 ~»-~ * lju$ 1« -»"-»■ * ^4*iibJ) J-Jb ^ oL***\tl i-ij 

^jhjLaJIJI l *1 _ * jj* jLS ,v--i j 4 4-L*LiJI 4 amjL^ 1U <uluj 4^ jl*U I -1L»1 

’ i^ A w a* . Jj! pj?- * (^) 

* ^ tj** * ^jL*aJI jl! (^^) 


- Wt - 



J* * m i JS AjJ yjlajJI jjliajTHI ^UuJI illlj ^Jl 

. a Jjt JIaaAjV I ^tu V »rtiV* . A—ajj_* jl < aJ> » A t^Lj t £_u«| j 

Aulj Cul^ ^iJI jjl jiili * a^uu A -iittll kJ j j Ajlj-i l * "I >^ - 

<j-* ljL i g—ij ’ Ajiil 4 aImsLaIa a_ 

* ^jiil (jJ Lj-i^JUl V djA^A Olti JjA<U jjl 

* jj*«t AjJ lilt (_f jJl O^JtXJI (jj * j^jaj jl & S lWi I*ilj JJfcjj 

j JJ • L |*_tit g-i ■ LaljJ » 4 Agj 1 a^ I tLaJlj LaJI 

Q »* 4^ *1 I j^J >J * i^LkJlj, jil I J*LhL I ». j^JI *LlAj jjjJ 1 ly*. 

jLj (_£ jJl ^UuJI 1 ..1 |J ^ LtuuV I ji 1 jJ I : iJI j^.aI I Jill 
j/ 1 IM lIi I jjlfc * AJ IjiU L—1 IjJAAlJ (jjjJI Ji (J-Lc. 

£-* Jii* Aiit ^ * 1 y S 1 fJ-A 0-^ Jj A«.A jaj ^I 

* At il V II tki* ij j 11 AjJj'ill OLiIaJI 

I jut Ljjlj* Ljkj IaXaii alLj^Jllluj jiuA »l ^ J 

J£_J J^A^V ^Ul . AjjULI! ciLUJI ^ <11*111 a-^Jj r UiJI 

UaIm l—lij* ^ jUx mjJI jji n I I ^Jc. j—A-il Lit I 

jiAjI 4. ~k «iJj jjj 1 oUIAJI <J-1j jjl VI <J ^oJ ^JIaJI 

< ^ ~k1 oLili. tjN LLuJI j*| jii !■"* aJ giuli * at j—«-a 

j— 3j * a^|~‘i IJ AjI^l* j_ii jt— t Jii < A—1 It (J -Lc. a JmJI jl 

L#* H g I u* 1 ^ J*. Jl 

I*lii *J L« ^ Jl J AtljoJI (j-» 1-1 >jl jl ^Aj,t j La a * yJL all >tUj j^Jl AaLw 

dill*a*j ALlaKlj < kiiUlll ~iIIj « at j..*y 1 <J^U jjji 

: aJL.1 j,1 dllj * JJ—*VI 

jj-* jiil ij^iu pj ~h tl If (j* lg -kl j Ulkuii (jl ? Aj ^aij (_f jJl I jut 
4 AULi jluKl jA jlLu^JI Ale. jwj J—alj llllllt (jiJj * Jfcn ill 



( ^ ^ *~l ■ Lr J 1 


^iruu jSj 1j t <J 1 inn Jj t ^IjIaVI ^jC. LfcJjj j*V ^ (jS-» fJj 

JjU* a >* * ii JjU* IJUmI ^4 XJ 14 ii ’ j*ilL kiiLc. IjIOl! 

Jia-U I jkl .-»LUj 1 £l k^lJU 1 i'^Ij Hargrecve’s Jenny 

* Jlj jLijJI f AjJjjJI ^Jul j±JI 

Allii J Li ^|i * jij ■ l. I Ul jJl jJ ■'*■11 |jf jjl yl»m^(li 

^Jl Ajl Lk * * * * ji'ni«_> l* J£ Lr Lc . a 

j *j|l JlliSV A— mA_i.ljt jl * t | * i f ■ ^ LolV 1 j A^Alj^ i^j LuuS V 

j^il j*«* j j a— *j J. -ftj i—ix-i jji ii-Jf (jV • —iuij 

<J—b VI gjA Aj JJ la—fl A. . rt j^JI yt— jV- 1 fJj * JLjSVI 

* a *A|"t |l LJ(ji Aoilii 

: uua--»JI .jlII — IjuI j 

til JrtA JJj * A ■ A|'. 11 ^prtf jjl ,*l f-L ■ J) \u> 

ijV—li.1 y«UJll A J * U H ft jJjJt U^J *-‘ ^ 1 >11 „/*“«■ 0^ 

* Uji> JS^J jj-Lc-VI J—jJI ‘ ^—*4-^* wjI a_jj11jJI 

^ 1«- 1 Aj-llAJI t i‘ni I QjjjJ I 1 J jY- 1 UL + jY Li 

<iuv*-*j * u^l j 1 yjfa.j llilS U^jl a i l * » * f j a * JI jSaJI 

* * t| - - »kL»a > A_ajIX £ L ijl jj-i a li * <5j ji 

;^L. ^~ill j*i 1— +«^ <>* U^J * L^UaiVl ^ * ^> 11 ^ ftl—jjJI 

I IS~I —t I ^jjll Jjii jjJI ujI ^U! ijjLajJf A i fc U JI £ LmjI j 

£-* 1+jJLL* ft-Jj—»jl Ajjl AiXJI 


^j-uaU) yj c jJ! jj+*±a}\ t£jS-L* J —^ 

* WX ija 4 jj£HI * J^L? : 

Bernal, Social Function of Science, P, 19. (' * ’) 
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• <—A-iiiti jjJi a ja * a turyt »y >vii Uj 1 > 

» rt * ^4 ££«j^aJI I I La j- 4 ^ ^ < Jju- Juku J— Aj ^JpJj Vj 

oLi jifcU l ^j l j ^C. £ J j J y jl Jlj^.'iil l Ti -> > ra il „ 1 ,.i j * l^tJUL^ij 1 +jI_jj 

<jc.Lkla.Vl ^jili -h.il jjVI l j —a ^jc. JLj j < jjjfck a L .fcL-, (JXtj 

•JjJJ ^jJj cJ J iluij AjjL-Sl*JI ijjjjl jjol J AM I 

j ~*J l1\ ^jl (jlc-SM Jj U fcwLi * ( \ * \) JajJI j jS- ill fjl*. OjU«4i 

jL-iVlj <111 wU J*UJIj . <Au. : LU,Vi s it^ll . ^^11 ^Ji 

Aaljl U _L. 1 Jvfc <J Jj ,,Uml * A I t ~k^jJ I L_A<uAJI A —JbJu m jlujL 

* I^jIJ #ljl aJjaa^j . Lf-^ lj 1 ! < _ r * A—LUu * Alili^A AiajJ Jjj 

jA«UiVI J*1 j JI 11-A • A-ilulIj Sj—*Jl u* L|JL*Jl Ail . I ? * J 

If a. ILafcj ijl_i^JI i^jljkLfc. A—ajli (J-* H : V jli * j-tdlic. AjVJI 

jl .y»Jf a—LU <ac- Lfcl^-V I j^i >11 oj^jj 
A_fcJjJ1 J I jjJ J uxjV I l J—A j_£-0 aij • Aj. II A.ll JI Vjj aJjjJI 

Ajyji : IjjHj * <J^jl—aJjJI JIaaVI (jjijLu ^&ajj £LjuI ^1 

AliLJI Ajjj1»|jjaV I /h * JjJ—k lLllo Ifl i < A i nft t jS jJ,l IJA (jrt IA i 

0 *^fcjjjLJj : IjJli * A—Jjjfcll JJj—aJI cJj A_fc*jill <ijjJI 

, jjL II p lhi 1 1 <j£.<_ jjH ^jjJl AmujSJI t_y A _ iLuJl i^ISjj! |^j4LakjVi 

* <jjjJM AfcjlaJI I 

J - 1 -1 » I J jn.‘ JJjS ^LkL, jj ^JA *UXu ^jLflUUI iluLj 

jjUa* i>fc <J J —i V C^- 

ajjLa* Afkj U 1 j—^ u^J * ^ 

<jLuaC ^1a 4J < A >„ull> 11 6 jjLa* AC.UJI i tnf jjju f i£j^} I 

./—* ^ iJO^U L>j—j U^J jjaIJI dJj jajl »V—ij * Ifj 


* YAT ^ , jjial! ^a.^.1 . Jloilj <\*\) 



< 4- ijj. aJ I g *■■!! J .w*iuli < ■- ?.—.s^sn aAJ6 

, lj x* V l \ Ujjj < t# j ; JjJI 4 *■>*! 

4 ijJil* <ulf ajJu 


►IaIvII L^i ^SJf uUajLailj I * iiSJSI j _ij 

4 4_ ilij ^U! ■* ■ J It - - ( ;i>*ia JjJ ^ ^JU r AllliuliaMiJI Jajiu 

(ft jjyii II ^Uui) 4_*L*1 Jiiii li « iJI VI fJlc. ^4 

jjlS jJ L& 1-^ —j ^Ul Ullul (jaJI t ^*LJI <jLid 

• Vjit-Jllj Lu jkj Uilkit jjoa i_jj1 Il^jj « pjj. 5jt jjjUJ 

i J j ij y'i ^J | i_jljl a^u .IniliLjj 

jjJI UjjJj CjJ^ jlJl a^j ■alllj j tjj&J) J. Ji ^ ^lul ^lc. 

^\ !k~,f_1 *1n^i^ll JjAUal ^laOj * 4—lt.il A£. JJ tVii 

^ J- uAjU 4 —I iIjIa £ jj o j, |J* ^—akx* < 4_ jljjTuo | > JuLl £,1—IS'I 

OjlijJI 4 kJiil < wJjjJi <jt l—4. 


fJu-—dJ| ^Lfcl J^LJI OA «4 * J * (N*Y)lAjjJ—?• ^» ki jj f 4. iiV&H 


J 1 0^-J * u* 1 O^f J ^-* tA-J 

4_jjljJt^j 4 4 -*jJ _iJl 4Jj■ * 11 i jl— ■ >»u l j —i ij^j - ^ 

4-^jV I t*U * -aJ) u_il-—*■ 

{j\ ^jLjolaJI ^ * *• J > * *1f tjljVI uJ -m ■ 4—a 

Lfjjia. « 4. j **i n » 4—4xjtU1 * gjUll 

<J jLjolaJ( (^ m . <jKj “ IjJ-mw 4 . *jtU K ^1 S-UJ-a. 

j_SIj + ) Erasmus o-jljl u^J * ur* 1 


Engels, F., Introduction to Dialectics of Nature, in 0 m *) 
selected Works, PP. 62-3, 
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+ ) jAUlj yK I ini * II 

* (\*r>CiUiji 

<ULuu OjUl JImaXI AjAjjj ijji LiJjul <K tdlj jaj 

Ijit£ lil t ji*iJj uLUJIj JiLall ulL«Ji dllj^ « r ^UU J ^maJJ 
« l^liilj I j^ iLi aii * ^fulLu ^ij < j-*UJI ^LaJl <a!L«a 

I Aj^*H y* Aiti i * ^ 1I V * j ItJ^i 4 itU—ftlll fall iil l IjIJaj 

* <X* 5 j*Uil J »^W il ^ j; J <J£ sSildj 

t » £lij * UU.j t LUij * i V iilu jji^Ujjil • yll* 

Ui*A4 jIj » 4*tio^J 4 l l»ili L^UmC LaIJ^AJ Iljid«ltid4 

>U*il ■ jjjhJj util J 3j t tlUkiaJI ^UlVI ji*ll Uil^j fjj UKflj LuJ 
tjHAAJ Jki J * (jnoLmJI {jy iJI C jAifcMjL* 1 |UUl1 (jjll « ytAjJI 

J* yA A. J «« J I^JI OjI£j - J. **JJ 

« <S^*Al Jib * f+l oI£ <b >aJI U mj ^|JaLikij 

jl A.dfc K Jb »ljM Jl »>ll 1J Irtl^J 4 ojb. (Jjj *_**Iai ^Jl Ljjluli 

libtrti * (^ ' i) j^LIl Ijij Ijill <*iI,\I 4 ^1 >aill jl Julf 

AjiLbu^l A^jlll |J i i (N * ^)Xill ^ 1 J A ^af jLjuli 

Jl fcjl iAi lU^iJI wilbkl oil Li I jilt Humanism 

^1 AJJ.aJI *jj irt > tin Afcjiil diii 4^Sl 4 ? JjJ. .> 11 OaI L 

j^ajuJ) oILmJI jjjUaJI ji^oJI Ainil yA Jjt'ill ilal 'i 1 A ajjjjl »_il.ji 1 

OAjJI olfrjij C**jiU ‘ i^l V_^1U3 j i 

Lion pJj j^iiJI tsUj * ilL Ic.La 2 jl a I+Lajc. oil£i * .L^iiilj 

Bronowski, Science is Human, in: Humanist Frame, {\ * T) 
edited by Julian Huxley, P» 83* 

Engels, op. cit, P. 64. ( \ * *) 

• Wt ,jt* * 1 0 ‘ °) 
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An ^* 1 Piccolim dij ^ < ^i£ ' - *j * Clii 

J ; 4JjA ^j dlij fck -■» LiLj ^iiaI j_JI < uUmj.^ 1 t 

tjiuJI < ^aUJJ ^j-fc M fc Jf ^aiUI ^Jj « ^iaa l< ^Ltfcii 

jiiVlj * ^ f^LIkJI j4ij u-A i v *JI i^ijL * JaUJ l r p >.L_| l 

jL-iiii \ | ~ i* Lwj. n * A. J (^jjU \>L 'i (£U_JI 

* ( \ * 1)i ' 

A^iLwJ'il .*JI j * L+*.jji a_jLaJ ylS wlj^L <jLa'HIj 

L-^JJ r < A^lUi w*il^ L* jJAj AjjjI Aj^dt -7* --j 1 

; 5CIWV.ll J j i j *. n JJj jji * <A±iLw*>V 1 £jjU ) Lul j 

gA - ll Uj\j ijj jj L 1 iJaaII aS^- 1 idiisiulll ■ 

AjJLuIl ^aiJI gC 4 gilAii gxjalill I A liil l> Jtf 

jaI fjic. If&ljj) (j^ 4 ^ 4#*^ SJ <A^daJI f-jJ ^il (JjjJl 4^UJ 

^ 1 *^*1 jjlS jJj • (jjiLl jJjojLm**V I ^Jj ’ > 

a$j .-^11 di.j jj-jdl JLkj jjt ikJj * >jhu* 

^^jljJj jjSj^tjl *-'i.ii v_.U£ dij L* j^j ^U. 

ul<aJ ^ilaj * gjuiaJl iailt* * jjjj.B-tI 

<L faftiil <gC jdiuJl jJI l. .dll ili- %Jt (jV <Jj - *J I 

* {\*V)An* .-tl 

* ■! -"■■-[ t < mIjjJI < . A«»iiflj uIjVi sZ** 1S «■> 

4 «IwaD JjUJ £^4 A»J L all jJl SJI idL Aj > « ~ ti L_i A^uiUa 

i AicUlliVlj . -k^V 1 j Aualt*>JI CiV^ -*«tit Ai K I ^ A t* jLliJj 

^ jJI J-Jkjl ^iAfcll jl Jj^Lmt J 4 .li -fc J l -* 


Bronowskt, Wester* InteDectul Tradition, P, 85. v * •’1) i: 
Ibid., R 86. 0“V) 
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lyL* 1 jji*i y r ojl<U * jlj^ll 

j ja ift j t Jij >IJ Jjl- 1 il iji (j-* II ytLk* j^al 

AajLuuI j^jLuj ^4* 4aL IfiJ * <Ad ^ * 11 AjjJjA*-*!! ^-Jj 4 4 J-~- .Ait 

fail- utullj « Jjluojl y4 >r jA 4 ^ *11 sill j jl^ a il * *juiAa 

* v**^ *#* ^juji 

yiUlll AjJjjJI jjjil jjl ■ j^U ll yti .1 ij 

jjtiillj pJLaJI til ^ijSl jlwy^ll A *JalnM La Jjt Id |i llij *LaJ^ 

*J wIjjVI jj .mlMl tifj (jl d—A j Ofclajt AajA^I 4 <it 

* MU aJl 

* • 

t » iXA L*^ Wdd *JI jSill AjJJ £4,1 fJitl ^>1 ^aJJj 

t »> II ijSki *jjja^JJ ijii i ^a ibcikui 

<dJd jjlij * (\ * A)* Ja * aSjjJIj 4 Jiu 1 ijii 

j'l UjoaJ ^ ^ill idiLfcA^ljJI ^1 ^UaSVI ^<jai l J j~fc~i i 

££dJI £4 aJIj jj aJIj JjAill UjAxi Jj t 4 ^ ‘-lj A l.-Xli** kjjjj « CiU 

* jiiil JajJI fji ►Iji- Aj JuiSjJ l Jj^lil JS ^hiiiw (jJI {£djJ 

- l *» 4 <^>dJL * ijjj < 4j*l>Jf Oil£ d-ij 

Lfjulla 4 1 Ij jSLjL i. ~ «* lr 

’ fhlUl !>-Uil l+J 1*^1 iL^laJI ^ t jk' V 1 ‘ J**-I 

IpwJJ lijj »LuV1 <^A wUJAJ <x LLfcJl ^AAJlJf Jj-fc aH jA Ij^a 

^lc. <*aLaj 4 t-4J»d AdiL (^A f-lLc. ^Jl 4 <4-1I — M1 

jjt oaH u±iJ lii" Jj—<JI f J—i| * 0 “ ^)3»^W i>?t 1 AJlA^ 
C(HlC6ptllEl *,--" 11 iLkui jJj c u**Ai jj| * H (J Jnt«ijJI 

* \ 4 jKhim 4 ^jdJ 'W*- * J 0*A) 

Bronowaki. op. cit., P. 134. (> * *\) - 
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{jlfc jEw ijfjuj Wikll om ^yStCSO 

Kj <M Ij*1 CMi jlrtlj « jliiJI lf»Uu L | \ J 4 < |tf»I 

U(fUI *4j ■ *1 U Uy ^L«Jl jt£ IjU * gL^Yl hiy«« J>a3 

i i J l *-iUi2klj jSuu V Lalji jb < Ulja 

•jsjiJlj 4 ««»4»H jn**. Uljl :>i ■* Jj * L^UjI^i tfl iiJ 

* (^ A ') (j* Jjtu« 4 j»L»J1 

^jJJ 4jjL-UI wLUJI * llt rtti 4 mUI ."mUI lJ 

i^AJ^lil L«m * ij ( 4 JI jiJ ) ,jJJul J <ifc—OUJ o« L^J ttfU wdl& 

idJj Ju 1 *j * j l , »»Qi J <kLJIj ^mUI i-il aa'VI ip* ^Jj 

* *^*■1 ^ 1 f+l ui>— i ll J+O*. 4 j jjaLJI ^ilwfcj ^ifc 

* JjVr : 1*4j i^vUil 

t#**- Sj^Lill 3i^“ U 4, jliJ) IjJIjj 4j1 

^■>i ^jJI £JjajJJ idJju ijjlul * 1+j jj£ ^^ill Oi^Uf 

IjLl aJ 4 ^lai l ^JjajJI Id4 <J* ljj£A; * aL w^t *I 

^ill) idJjj t ifik J) ^ti-JI l|.» jUaj j^ic. I j> Juj « 

v—jj 1 aJI iu^Jl Iji y*j ’ JtoJL* l|£ljjl ^—aj j^lJf ^ic. 

; 3j * 0^){j*i *H g+*ll uj & A* 

,,?L_-,^y1 fjM \— Jjl 4 1 a l l dJj 

j-xij v>5j Ua Ufjtji 1 (jL^yi f ^ ^vuij * 

I^L> JJi iU* ui^- fLt. 

< UjIj JimiJ l^ilj fJUJI jS v Z ****i f jjl O- aj ^ * A j si if lfc 


Brooowskl, Science is Human, in: Hu n i nh t Frama* 0^ % ) 

R 88. 

Bronowski, Western InteDectMl Tradition, R 548. (^ ^) 

Hull, A., The Scientific Revolution, P. 35. ('^) 
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ijSij l^itU ( + ) jiS »U * u-a*SJI jjjl Jj 

*jUi (^* jUU < heliostatic j--* *SJI -» ^c. 

* i_jiljSJi ciljl j.* j_>-US Tycho Brahe i]^jj£ji ^^uljJI w tl*li 

* 0 \T r > v £lj£)| 'fc » jUn jjjj. a. Ajhdj (Jijlji ^Jl JiajI 

4x. -r JI ii*aj : lf-iil5j * 4jjl iAu oljU l#Sl : L|Jj1 

CiU^UJL J>»ij - IfJUj < jji <_j£ljSLil I^j jjmj jDI tijUllf 

<i^l U « jJJU , ,Lj * (\\t»lj ^ 

^4iJlj * i-j£Ij£JI u±* V*k>U oUSLaJlj (>* ^ijSj 

Aj^LUI J J 1 f (jJj lJ ■ 4j2c1 * 4£jaJ( t£juk£xL ^aLJI 

CrtiJ O—ij * IijuUJI gjili J. -fclj gjill gi 
Uk^iyJLj J*ty. cjUu * t^ijl^Jilj dlilli JtuUVl ^il SjjLJI 

wmII l >IUi li Lgil a LgLilj ^LuiVI *Kjl •*■■ Lf-1— 

jLjjIj < JaI^II uu S^ j < iOUl ^ujlJI iiUj cp*j ^ aujjIJI 

ulnirtt’JI g£ <1 mIaJI Cj^uil dliJ dtil^ U£ * ijlatlli IjMiJI 

* L. aiallj 

< 4 JiLjiLi Ij^aaJJ q1*m 1 tjuaj ^«J > 11 IS V* git 

* jlaJJtj gigillj < IjghVit jJI j 

(gjikUl <jU < dt gi jaUIF ■-»-fc-J I <*i jM Jjjii gli ollj 

g£ Ij t t|. j>jgj l|%|.«* {jC. * LiK—llj t lfl£ giiuil iJ jA 

«Uw Jj t ^Jl jJI g*iU aJJjE >V *JMJU t ti l {Jj * X U . 1 1 11 Iful 

gjjjJjl tioaj < <1K* gl gAUJ U gLji ^LJIJjXua* uilj i M M "! 

gi < git —Jl g^UJI gj jjitJI 3*^1 

* JUal |> *!&z l*j 

Ihid., P. 120. 

Bronowski, op. dt. f P. 144. 
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^ iSSK ij 4 Jjlu !^kl t ili» <j 

€ jt jj jjK » lJ^j—LJI ^ • pikJf ^jjU 

£lj_Ul ( UAY^ + > De Maistre JL—my> <*Jj ( UVA + > 

Ji*jf |U 4 J fJ J—* Jj 4 tjjS—fj “ 

tjj .i M J aL2 all * SjjJ—^ *ljl jjLuVI 

uiLj * { N \ ®)<j ^UuVl cr* <j £—*jj Uuj * (jpJI j c.jl 

< jiij ali y Jl 4 jj jl ^‘iliirt l jj* Jjl <Jja*J JjI— 111 Li^UI 

Ujlu Wljfj ^1 Ixtltll Jjj-kil yti <J i FXiboS f J-UJ » c^ij Uxt 

I s f . (jjSij ji a^I j Jaj <^iLIjS Vi Jj^lll ^ 

* (^ Sj LlaJ I fjjj jjjj jJkl ^ 

Hj l ** pJj ‘ gflil 3 ^V uj^! 

'-*J**± ^ V J^lS J—JJ (jli ulJ * jji O 

1 W)jjtsJI <li^j I* > fc* Ik^^ijull (jjjjl J 

lit_ JjJI (fu*nS ylJI Sjjj. -tJI full! * iiiiS JjUi (2r* Jjl ylS Ol jjt 

J.djj 4 jj£ ill tlilj^inll Jftlalwlj I U.l|f Jjl i ji IjjJaJI 4 _ult jl 

(^all jojulf fjC. 1 >1 lr. Sj^aj jjtj r 1-kit j AaJlj li* 1* If »jj ^u^ll 
j]Lm i-i aJoi (ji_ j fJi * iLxll (jJI IjiJaJI Ojlull <a^1uiu 

Bernard, Ci., op. cit„ PP. 91-2. (" -) 

' Yl * J * 

Pearson, IC, Grammar of Science, P. 32. (\\Y> 

L . 4 / t±. jJI ^tiLuil ijljjaJI »jaUd Jj^ (") 

i_jLxiJI j j^ii>aJI ^jljl ^jC. ( l^iiU . frji UoJl Sj^w> * 

i_y* j%U (jt JjL^ l*S * Iaai ol J A j A, |r rc-iljj jjJI |Ji rtj AjiJj . rj^Ul j 

A - - I J * Cil^Llflj ^7 j l **t II J-oljJ u&A • l£J“^ 

(^jjj u!|jJIj uuaaI jI * ^lill Lt jt> ijU. jaIjJI w* -k . J I jtj oL 
* uiiila l jM otiWl® j'**, 1 g »> 11 *jlJ <L»-i-i. jjJI iaj^Ai tljA (jj. 

* cr»>U ^sUi w*£ J—ij 
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1 fK ^jii <*i yK Jj < m'j I ^|l 4 jjki ^ Jit (jl 4 xlma 

tfjJI tliLjlfclJlj *j ■* 

L^jJl 6^Ui ij ■Ail <i* ujl * lil a! 

uijiii jjjji n j * * ljUjVIj ^4 Mi iouJj ajuaII AjiU. iJ M 

4 * -■ “ j - ^ ' JftkJI Ailrt LfJ ■ OjjJI ^ C* 4 *J JjjC.l /1 

tj Vvi j t <ULx * uajj ^ |WjUIimj v oiij * ^Ku 

jjuuJl jjJ AiuJi fiJ* (^ \A)i VUtl uaSj V 

4 £\* ■> ll J I^ix)1 5jj <) • Cj Jj&jjkil g LuOJ <Jm 1 ^ft t ^ku jJf 

jijl (pUI jMj - A iJ i fj i l « -I P i-jiksJI jM lafi * <1 u-f^^ 

jf| W > <*-11 <l A*K? idols (jlij'vl ^ 

»i j f *n t. piij'yi (j-* * ciikiuJl (j* aULaj u js ^4 * lit 

^Lf_j1 (2 j* 4 Jl iltlluri jl t ^JjLuJI jSjLaJJ <j1 J__jJ ^j-4 aJI Cjj J -a~ tI 

^1 O^^JI AIluI ? ^lt iZaujj jl a 14 a. l ~a~ > ■ «« j 1_SU1 

aJ^Uj AjUjJ ^yC. o A AJ jl 4 01X^-1 jl J >1 Jji ,P ^pauJL* 
JLIjjjaJ l| In-> J-J ^la 11 SJIamjJ aJjJ a j jfl * ^La-jVl LaI j 

t power Sjj talc. * 4 * . >LH ^Jt £ »n .«IIj t SjuSJJj IjiJI 

Xjj— aJtJf <JLa.j JjIS lali * jhJLj VI «dla ^JLl Vj 

^ISj * La ^a.»J ^1 aLaaIL <a *11 ( Ji*JI ) 

^ ~ " LLlmJK ►Uldf ^|li < l^Jjl—- LfJjJJ ^ *1 * r>" *_£U*llj o*ll 

Sj-i_—L 1 1 a«A|"j IfLa j LfiSUj JiaJfj Oi-laJI (/ jL*jV^ U* UjjLa 
JiaJf ail J —*-1 {j* 4 Aj* 1 ) 4 -i iJaj »J ^Li 4 la|* l ^taj-o 
. jt *jp*H jl t ■■iia C II jl t J^oJI jl ' ^Luff jl 

* 1 j J jl_i_aJl ^1 £-Aa1( AI JaJ {jA <- l Un* Jf 

* iN — i> * O^) 

4 NT*\ tya 1 Aittiilftlf ^jiauiV ♦ JjjJbJI Jaijj * J (^^) 



>«>YI tL i II jjjji (jjw j. .U Ij i aJ i ^«iJ ^jj—JLI i fc^iii 

4—jJ pLu (jl U*J* J^J »'ij j * i.U 1 m .Li jxJj ^ilLlTtai 

4aaL^jj / * Aj\j uk ^ * Luic 1*4.1* 1 jli * <J j} 

^ji——II (j* Vil * Jj aJ)j »fd,)M Sji-4* ytS Ijl 

4±jIj£ ^ * uj £ j » JjL* a-Jj * 

• lUMJ ££illl j*LJt ^,<ITi *U •JJM yl < f-kUilJ ^ Cj ijJ. > It 

IjpS I |m i J * j-Jj i « Ij^uJI ^uLlVU » Lflijit LjjjjJI (j* jllil 

• 4 «i3j ^1* |1 u«Uiki (j* 

« *«UJ (j* p I*II ^J—2j ^ujIlj ^a jjjj yl jSj ^llalul j j j 

4jjlu (j* iiiUcu^JI Royal society 4 j£JII 4n>tII uilutili 
\ k AJUjtll f jLJI 4iuot£1 UiUi ij^J Jl*l ^ajuI lU^Jj 

►IaWI <>* jiii^j Jfv^j c-^ ^.ix. 

lih UJ (jdll < (jluLi jlfcll » ji*£ JjIaj (j* JjSI j£i fj 4^111 IfUdJI 


^ jJI Lfilli* Aoju^I jit JsJjjj 

• <fc H j >jill 4>»jil»ll 4tuliJI ^>JKi y i**i ■ j« il wAu L*j Wren 
(j* JJjJ uUIja^I |^a ad-AjS Lj ijlpJI irfc aVo |jiJI lftjL>l OaVa-Ji 


uUtL dlj ^Lj 4 irt IjUIxj 

iJjd^JI 6 dA Jia. ^k yjjlUII I »UUJI 

+1 <x*Uk» 4 m ** yjijS-Jj * ^w ljd £—L^iiij JjNl 


* OTY). 


* i i YA (jdjjA < jjijJU ^al^II t j »*- * (NY") 

Morton, A., Language af Men, P. 20 . <>YN) 

Bernal, Social Fnctioa of Science, P. 22 . (UT) 



f Xi ju ji jiUj. <«jll J. ^ £xfi j< jjl dLK 

■ *hkfh * ^jJ[ DldCTOt jjUjJ Llj^ jiJl ^ yy S jtJI 

LiiLi < ll All*, j .} ytS fat • - !AiU (jj£-j'i _r* 

jSu fJ iitij ij* OjiAllj UK Uj*U jJI (jjSUJ ujifj* 

Ij1 it ill dlj ■' yj Ujiii 4 CKii.fcj J t jJlj jjlilf AjJ 

(jl Uilj jl£ U wSS 4 l ijy u U. Ujjti wK; (j ^.u J 

* (vrr). _^ 

J W Cf-U Ijjlll vijlj yji* (jjikJ oti UIj 

* Ucll^Jf ij£}\ 

: ULUI ^JjUI Sj^I : U^U 

Ubit IjJJ ,p«LjU (jijM t Jl JjIjI Jjaj * ^ jaJI liil jit 

dU*i * ^jJI LUU lf< ^ UilC ^LbjI fjuJj jjij * Utj 

fSlI jSJI Ajjbl Iffcllj 4 ^>UI IjA CiUU CuJj Ctl^Ui 

d>J ww j t ^Jl cij^ (jlJI 4 ^ AAA Planck dflb »i _» 

>Ljt itl jij XI —*K tii . ~lj (jJI Ln oljjj — Olj cJ^uJI 

- <Ui),U*_KJIj 

Rutherford j Jn> 1j Jj jit ^U^lVI d£iUI • « LsK 1 dJKj 

jjLiSjSl jlc Aii .«»>ll Ui^juj 4 ^ * V Soddy 

g3jii UjU L .£ * c (A Vo^^JjLJI ^<U53iVl 

XjjxaJI »luj^ .11 tl jAi dldj * J_J ^ jLJUj jt jjSiijijlS 

Uj^jJf Cilit 1) jUKJI o-^-VI JtiK Biochemistry 

Morton, Language of Men, P. 20. (AYY) 

Bernal, Tranformation in Science, in: The changing (AY£) 
world, edited by Brum well, P. 17. 

James Jeans, Physics and Philosophy, PP. 126 7. (\Yo) 
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0* yl C»«rtj )j t JiiiuJI *JUuJI LaJI 

^MtUll yjUl *JMila »Lic (jjJI J jjSV I iltUfcjjjlj JliuVl 

chromosomes ^ <ijt jil ^jlil ^UVt l*£ , ^ 

(j **1 (£jif (jiljlt ff ijk ^iCil < I 

IiIa'* JIaJIj p**J! jij J>rti" ^*»^lil ciLLjUIjjII iJJIju j — ^ 

t <ihi l| oli «■'*(! LajLju »L» ji.1 «■ i*i£ 

yti jl^JVf ^J1 (£fcl1 1-** * -Uli LJ-jJj 

olj*1 Jibj u uJ hi i <1* >3* JS S^JlUi Cmrtj l|Klj « J£Jt 

., : {} V^l) j^^iL(£jxut* AjIiLaaI 3^1^ < Uf** (g^i*** jjl tij l»a tI 

jjjJI ^JiLII CiljjhaSJl Jpt Ctlj^luil ^Ui .ZajUI J-Jj 

v^i > ( f dJji i^w * J-»JU Lfi (Jm j_J pluJI (jK 

* 0 YV> JJ ^ 1*j jj5jl! 

£jtjj Cftiulu l^oi Jljjl ylll i^UJf A++UU S^LjJj ylS jJj 

* L*ja Jl cilLu£tl jJUl UjjI t Oi^^J jjCj aLImJI ^ U JI 

i tiluK*i Cif J iAhhk <i>lf tililMjl * 

i jjl Lu ji.t _t¥f i_*j£i4pjj3ulfj t.^V M y jC uJjJI Ji* <C1-A 

* <i^Jl—U Sjjja juljj * ijAiCI IaIj! 

Ifiljilml fjli LajIjjSIII fjk SjjI jlll j—Jf ^ ^4* Lt*J 

JL*?I .jjA^Xfl jJf y«4l U* jUiUj ^ 

jjJI lylilj fXJI fi*** < 1 pJaJI jjjtJ jJt ^-£uJI jjU«j ^IaIbJ) iflic 

J K — ^ V1 fji f-LJI JL^j UljiA US OjL^mj jU-iVl 

oilfk ,^lJI IajIaaJI *i»lvJI 1.ia* Lr ic fJ*J! (jli Ujit t 


Bernal, op, dt., P. 18. (Vri) 

Hud, L., btory and Philosophy of Selene*, P. 319. (1 *V> 
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J* 1*4*1 * <u—*1)1 (jc- t-ijjUl J*4j jjit U-aj1 

4l>l-fcJl i ktSti fglc. Z ^j 5J| Aijjltj j *t*i*JJ ) 1 t >£- 

i t ** ^ r ' * m - . ' 

aU >yil CiXUalj ( ^lajjlitj ^a 4L *1 ^ Ln'ii 

4ic «-L* jxi ^^ i aaUl&^L* JiA.Mi.1 ISji**» L*4i 

UAuiJl «UC I ^UiVI * ji* « ^jUuiUl * liu 

•*.UUlf oUalfci-i Jjj II J>aJl juu. fij .* JjL*jJ 1 ^14, ji 

^LaJfj t Mj <JjoJI lail i Oi* V Jj I. Ljjtla. UjLa y | i 4 

ut**4 (jJr. ^ImJI Ufi * ^^aJl ^jL-klWl 

jkjJf j Jj 3 (J^j3 L* IjU <JjU* YAj^jJliJ! u*c l*J) 

O {+*. 4 4 Jj£ ic-|JLJ1 tj-L-*=■ t t * *» 1 ^4*1 

* ftj l *h 

(j-*4li! <ji *dl3 ■/****! I Ct* L^f 

JjttJI ^ ^alllf y ^liVl <cj— >i ^plL-41 IfiMJ* yV 

—*^Vl ^ ■ * iy I f fi_*jr ^jbu t*lij 

e ^>4 1*1 <4ajl«j UaLuJ ^U if tX ** pJl * £>aI _^JI 

jIj—.V lj ^JLmx* ^jJu ^j^iJf s«ajaX* Us* 1 

ti* jrlllVl I S . * i * #1^*- ^4*JI oil * £jJmU* Jjj*-ou 

Ui * ijf jVl j fX, •* If jj*_ •-j * <£-I J <cli*4JI 
aiSj * (m>usLi jsuii sjSUji ^ 6^is_iij 

J . * 4 >1 ^Itj * L y^OC ClLuJJL* * I * »• r Ig I V.A g . ^jjjf 
f***U ■* ■! ! ^1L j kitliL^uifL jjtu j_iV oU ■ ^clliAlli 1_ *JI 

(]>*J i^fliLwIt jjJr. 0—I t pJjJ| IjI^ • ojLaISVIj 

tfJ 1 S w tfill la* jttUf IjbU* £l. lj*Uu_1 

Ibid., P. 324. 

Bernal, op, c?t. t P. 16, 


(UA> 



p| J pf 1* % jjll LtLj « j-KJI ^kJ A l«rt If ~fc I Jl Lfel 

*<fcl jju * j i (jM jjj jl Jji UK * «_i^-»JI jK y«i*U • 1 «rt«» 

* ljUl* c.I., J! (JUI 

ih\*. jil') 4jj4iJI tJUu 5^*1 C*-3 lJ U^K yjl fXkJl 

JjjJI £_lju)fl J lfiK«kl J>K jKI ul 

UiL> uiiUa ^KaJI Jkt LS * l^ULpjuj UjaLu LfjV 

1 l| lij l t i ^|_ilr |Uk«1i i •UK1I lijiVn ^)5kJ pj (jj Okjftlul 

. «j-^v ^il <LLa axaJc ^jlli <4 jUJI KjI^jSiJI c*j1 IJ ^J j 
l|li ^ \* II ^k i~<•*. II Aulr £jC- iJug* Ai ^ k 

^1 ju oiljL* Sjjj a ^jlij v Li^ Jl idLIj ^lAili ’ J1 |*l yjj 
(_£ jL|Ti oVu< f AdUjlil ijbill >kj jLd (jll AajaJI 4jkZxll 0 * L 
jjl (jSLkj (^j< «fc1 ^aUa Jl 4A.UJF sikUjj 4 kj^u£JI JjLju ufk’ t 
Auk II JJf ^ ittJ-A L ji lj|i * SjitL. aJI S^luit SM sJtj K 

41 -aJI 

Cuiulj ( AiKjl ^ ^jji gjtu ijjlll Ail * cJ Ijjj 

jjl X^oil J ^ UK . J-K^l Jl 1*1* j^aI Jl eitK 

ija jll »l|jjiJl J •»*>H ■ »Iuj^JI ^1 f J jjlIjJ >ik 6^ 

g ju-* J L AljjjJj CjUmaLJIj Ku K_‘ \ I C**ll Li 4 A J—II Uijijj J 

L^Lui SjAj J uijjj Chits (jl*. fJ*JI f Cujii ’ 

CjJJ (jAa^l JcVI Jit ,/» 5 j-^J 4>J * 1**** 

J U-UI ol jAilll Ai4 JK j uj; V J * J^LUI KaKJI 

^AJI JcVf JUi lufOA UKi*1 u ^iit yU J J jgcl l U . ilc. J** JJf 
^kill AH « ptil « IjJjA 4 dill A j J * ll £jJI Aajj 



* \ 1 * - 





: >u |4* 

* <U i iAjLLj-H — \ 

* Q|ttf Cil jjUm - T 

* ^4j _LVI - r 

* 0_4ill ol>»1 - t 

• tf *l Jtll Q^ill < <1 ciLaLjJI . o 




yiJJ Cjl II ^ *1 *^ [J+*ll U“S^ 

^ <jjU> 4iV ] < aJ^ju jl »jjl *jj ^ L+i Uiu 
LJkiH i£jJl£ ^LLmmI ' ll* -Ay - —>■ ■* ^ * < ■> ■ > m 

JJfc ^iJLJ • Jj^ Wijt J-l 1^- yjAj L>J%J <£jj 

£jfc. ■ ‘lj -gyl ^juL V CiljLijVlj —fcllij iuli jl UjV 

(J* J—a. 1^Jl j *V» l—ul oljjirt~» II dllj J£i * IfLtU 

u£^« J-|> * jjlui lirtjl 4>|u <J*I iipLa Jjlalj ■ I I l*j ' f-L*Jt 

• *tAt<vi ^ L j^jij V * j,*^*5f I j L> w*ai Ua *- * hj-* 

• JjVI j_^Jf ^Irf>tj Jj t htm* ■ 

< A4jLuj*il AjLf i Jjl J>J*^ j*l - fcM yt fnL*JL j *0> J 

j&jyj ^Ij| ^Lj 4 ^U^Ji gJluj 4 Hfjli* (j xrtn 

."litib 1 l _* Jjl « dij tifUj+i* ^UjJI 

^ tl u M -fcj di JS j-Aj * w^L^LlJIj ^Ml^iJI £>•-«* * u^jj— 

1 »K t ^ tlilx^ Ly ll Ct* I J^*>* t O il^J AjyJuJIj 411 

li&M <fc*4JjjJLl 6^Al^jfc 

j mil J J> ifAj IjjImij 

fJi t ilwfc.iJl JJ Uj*MM ^Ul Oljjc. oJU 4 f£auJlj 

J 4o*j*l*-Vl 4 IaU) £)*■ 

iL. OUt l A 4 jL— fclSjj ^jjj Uj—*-JJ * 

* ^iiull £jfeiJ 4 a! IfjiaJJ ■Jj U jV aI>j 1I c ^£- y«U>j * 


ur - 



ajttl UlLJijJI - H 


; „il|| ^ . Jjl itiilM « ■ a.^jll 

t p JJ L j jUl*U I jl iimU il * pUI AfaiXi ojUm 

g jihij j ij • '—AjLLjJI *UA (j* Jii *j;-“‘II * 

1# » * ; W 4 c*ldjAyl uj J 

LiiuA j**Aii *iihjJI idjj (jl >» » jl « pJ *JI L -1 1 JkMJ ijjJI gpd* 

- ^iiLfcjJI jlL- Ll^ij 

: riptloa ufcdyll 

» JU-jH (jl ^1*- <f hirjl p 4 >*l 1 jL JSu jjJJUAjll 3*** 

• AjjAjaJl tf *UII S < U I Ufft ^4 

* i u ^jJl > ^ p i *J 1 u> > *« m Mach ^Ui 

Jamil J \nli H (jl * (1)« 

I jiU* ^lic. A fa JiL t j*a L tail » (j*> oUMjJJ > (j* (jJ^M La 

Law of Parsimony « ^ aLaJAII » Ij-ua c_>- 1——1 t# lt ^1 

j^liiilj £ La A mLj * j jl * a! I c pt£ jl Jtn> a ij ^ . 1 Ja aaI I 

* (Y )o J jaJI i^LLu 

L^UjU j b‘ * j j .^lijJI * ii*Ai (jA JS (jl Jj2*« ■ (jJ—JAJ a LaI 

Quted In, “Feigl, Philosophy of Science”, in Philosophy, (1) 
edited by Schlatter, P. 476, 

• 4-i_»i> II (jfi. ■It-fc Jlj (jjlALIj ^Ia x * jjjiijA (Y) 

* juiiM ^iOJt JJaJI ^LIM jlaJtl ' jSill piU I j^ajSJI JA^J 

• VW 

- Mi _ 



* ,^*UJ1 I JiLi yJL r jA Lfcjl * ■ itoj j * 

4+aJYjj L^jLa ^1l i^jjuJIj < £_iLa_^JI < iaxu ,j-A (jjl pJWJI 

* (Ty l ^U l 

^ 1 j * *U*J 

i lo^ij 4 Ajikill * j ■ ■ ‘•-j 11 ill, -ahl I < * ■ C*L*Lfcjl JSJ 

JjJ i. itrt jJI ^JjkJI /A*J _ r -e» Lfcl I l| A ^ t f \ a*-1 

wijajj ol^Lc. ^a 4jiLlll A|a^J l pijjjSil jj'lj ^LU 4 jJI ^Lu JmIII 

‘ tr |i ll* * <i*S*AAA sjVl* 

kjLdjI * i j 1 1 • 

^jJI U^CpJjV dLlj <j£Jj t * ^>jli <JAJk1 Jj* Jlij. J>1 ^yuij 

Alijiai * jlif _j-*V1 «11 AAAAjJf AAili^JI <1 a a. 

w» LLft »ja (jlt tf jLL j * t|u 1 sui^ olA ^Jl ^ij3 (jl tS * s f 

LLyjilj Seriation Ja*L-UIj Classification . ; >\.~rM 4 ^ 

. Correlation 

iufcll ^ Uii<u aIjIj LjI jj «. iUiuSI■ jUlii > ■ »*>.. 1 1 1 >\| 

Lf*- JLjJI *j-A jl«jj L*S < lj 

3j*-Jl .L I jVn -VI j ju^aIJI ^ CilliJl t*1 

* li*oj iUj ^La t. ijl ( o i I jl ) ^jli jJI 

iuuJI jl J*itLaJ I 1J-A ^liil uj~^-l I j 

l> Jl j Ci Um JI ^Jf A&JuV AjV * (^* I-l ,.j> . 

(X* ‘**J^J* uiU*J1j jjOj LaaJ I a J . A jjii yl j Jj i A^jLUl 


K. Pearson, Grammar »f Scleace, PP. 6-12. 
Feigl, op. cit M PP.475 -6. 
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(fiaJI _ \ * p.) 




m Continuum »«^ jajUaj c«L«^j 

* 4_mU 


jl»V iLmjSI yt (^Ul JaljJjVl ^4 i tlaJUJI 

jl ijLj * Ijj* j oLjj^-VL _>iSi u , i ^ " , A - > * ^* <h 

^»*■■]! j^iJJ « J^a • L* <*»u »■ ! » liiil U j4j i Ll^i* 

* (*)j^ J ^ 

Jl tf V»j IjjJ ^ <-**-*jJl iuil j-*1 j** jSIj U4-.J 

Jjj I*t.-**J 4 ±IL-j 4 j*41* ■—ijLtj Ifj fjM* jljJ ^1 f> L « j 

4J1 4-^jXt ^oJI yu j*ajJ | v L i *-l—*j jjl 4U ^ jil jJ * JI 
>JLSS&I ^JftJl ^jmIJIj * ,j*lm II ^4^ j > *Ut 4jl |« jl <j U£ »l ,o. la II 
* C»lijlalllj C ^>\jiU (j£- ilujfc jit ^a^am L* ^ic. Lu jl^Ll j 

*jLu jl < J a ^xll ^ Lxjj jji_j jl 4 1 >l_i kjLwijJI jit ^-1 ^lli 
j^k ^Ic. * l|illj |b»Lail LaVjaj fjjJl ftifc-ijyl Ix.j4 jl • 

^ jiSjV * 6111 i tfUl ^^Ia-IIj (J 4HI (j* 

Citlj£ jl £jl j£• ULaj u^£- AuijV ^aIiJI gt^lll jjS/ ^ Jl *Uj 

« t«rtj i>iju J—j <■ JiL-U . 11 j iW-fc HI ijk jJI (j* 

L-fc J*j J tk .«a l l> ^,‘>i >V fJa-ll jjV killf-1 CiLL -k -X* 

l* ^jLLlM-1 *~l -J-■' 4^LU 4 Jj < <JklJI &-L4 jjVI 

j—^ jl JjjImU jl ^ *l>*- 

LJ. i ■ jJI * j * f j J j^ u t il I <*| «» fJUJi ^-li * ^JUJl o-* 

• jjll*JI jl * ^j 311 <j*- <1*^ k^iii.1 


CF. Brown and Ghiaelli, Scientific Method hi Psycho- (l) 
loiy, PP. 36 -8. 




■ Lu L« JxmM 

^ . <ft .U jl L-j LfcjjC. iflu ^ <./Uu *ij <w* * **AJ 

* J« r **« U ^ui 


Umj'U {£ u *~‘ ^jA AjaU ijil 4 

y^oLu jl J- .r»Jl *Lij ^ J_^il^ll ^ 4AJJU L ^1 fj—jjl 

v >fcj * <Uj-» jjUj 0 j j ^ 

* Umij oLt ftjAwOj ^ I jilill 


: Interpretation or Explanation 
w^-jUbj j3£\ jA jm«* U J tr it plajl 4JuOU p J iuM. ^ jlS^j 
f IjL-* » Jl j**il Uw A aj jK |j|j * UajI £+lW 

« i jL—1 I jl < u«t~* J < »i <jjS 4 Jl^JI ^Ic, -*■ H jli S Jl “A 

* dU* U4 .jh* U « j % .* JI tu* <^1*. Ciom 

<iYbkil fl I j L • ^MuV L& UUo A ljUj 9 i ‘ 9 

dU* jKj «■ (j^SJf pUklj *■ L*iVI fj* *il*UJI 4 ^JaJI i-u^iill 

j^*VI iS t'fci f jU - (jl £jl jili 4 <jujJJI c*Lut£ <jjU * Jfc 

* : jj-" {jt- ^jJI pJlaJI L«j| 4 dUo j\ j^jJI Ija jic 

*jW JilaJl ijA U* < IjUii » * ^4 <iXJ/ £yjfi* 

■ 4-jlaLJI i_J£*U I 


4^*“ 1 j Ua^JI I Jla ui d Aj (J4&U JjLj 

u* *U LbmIj < pJUii jL»Ji J 4 A J Jhaw Lulu JiiaJI 

|"|“ < ^ I ui iijX* tpi U I ■ iwj jl*t pLuwl uij pikJI y\ 

JlLLf V 4 JKJI Kk%**h±j 4 a. jJI Jrf * Ja# ^ 



II £jJL ^1*JI -_i_H ylS 1 jli 

dJj jISjIj * « I jli i Jljw* If ijLI ^ ( jjVj > 

J*luu iiul£ ^Jl ^UJI Aimli t jk <aa1jII <Ja^* jjJI Lul JI^-JI 

* A *u* 4aijjaJ LjI I j <aj jAXJI Clwi^l ^ijj p-lft J1 JN i* ■ ■•! 1 —I - »■ 

^ ^Jl i^Lua^fl jj!uJl jA l<Jil *jluu ( J^toljiu 
£_J*J (^11 ijiUI <—ij_^UJI JajyJll) ^X. ilfcjhjJl jA jl * 

’ « ■ J_^jL l*£ 

Lr itj * J—i»jJI <ir* Jfi* xx*- ■ i' «v »JI ^u—iiil jVfJ 

i^jjji'illj aLv\ <fcil iiUf Constructs jiiLjjli* I 

^fii r A l^jSij • i.imjJi ( jlll A^juU^il ^jW uJI jl ^plUll 

^jA. ft jJftltJlj t ^A ftJOAitl ClilUft M J Jjli jJl {jJLM AiMftJf 

, a^juuaJI ^UL*JU ^ ^VYJI jA KiU 

‘^UkUl Alll <jii*JI UJUII JXi. Ja*VIoYYJI yA ^—iill c,U 

VI jJaSIV (jl jaftoiXlIc*W j {j*- fc. * < rt ^J1ciVYa v_i£-vj j 

( Ji j* IwY l ) jkUL .-.itft'. U yis I jU < Posz.'s ^£aa Uj*. 

* (V) Prooootc * i «*■»«. fti.*"w jjhj i| k^ j 

0^ Jjii U.***l g I j—* (> *-^>5 LfJI < * -*“J 


M. Planck, “The Concept of Causality in Riysics’*, in (<>) 
Readings in Philosophy of Science, edited by Wiener, P. 87. 
E. Nagel* The Strvctore of Science, P. 4. 

Browon and Gheselli, op. cit., PP. 49 - 50. (V) 
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»La 1V1 ^iJI ooncreta « oU- Ji * 

IfiV j^juVj >z<l»u LI uIjl4\“i ^4 ^lll abstrata 

'Ijjg Jj» u’ > Jll\ |^ij jllata ^iLLulutll jl oVii»»lIj * «lw jiUIS 
SjjL ij-ji iZ*UL£ LaIjua jl l|Ju.^U Vj 

(^4 -*ljj£j U Aouu ji ii c>V jLJi Lj ^ L* jjl .illtlj 

f cr* lt * 1 tiJj « wl—JJ 

* LAijJhJl CiliJji! 

r UVf j^UajVl U*ui i jxujlJt yli t JLk <j1 

4**U v-ijjJiil jjjJi * l l*^i < _ f i <*jLaJI i jlj 

* i*‘lj*i£iij (Tpj JmS ^)l If jt 

*r~±£ LT^^I LT^*- yl Oj 1 -^ 

(^1 < j * j' 1 *( j n» Lll (j* 6 J «"fc n*l 1 Ojall j * J. ,t --^lj j~aLaJI ^ f LiJ 

* *>_■ A l * jJJJUJ L-fJL UU ji*J t>4 J <aSLa * U ^.irt>* 

< A jaI* 11 <JjjlLI pilH lli £t+J ‘ u' ‘_j 11 J LlLaVJ ajji ^,»A% » j mJ j 

* (A)Ijjjfc l^jl ■_ >■ -<"j 


Ijl juJl jKa jii^ilil J'ki j * Kemeny • U1 

(jji^. j «il ij-k.*.jJf j ^lc <^jJ 

j; ^la Jlla iltjLaJI >Z *ui * j) j■ 1 f jj ^ jjjaJI 

Vi < jJ.vj>jV 6JJ£. ^ulitj Jiiailll (jAJ jtjillj * LjjjJ I flaJI OjjlLI 


t LjjSj -ilL aajJ 4 4 U»Ui l iimlill £lw 2 t ^ItialtlJ *jfc (A) 

* tn _ rr* ^ ^ 

Brown and GhiseUi, op. tit., P, 50. ^\y 


\t\ - 




aA^IoII ^Jl Ijjlkl jl \ 'M j ■ jj* j^*VI IjI 

' ll^l A** |^Jl i •*■!j‘«tllj 


ftU Lpii Li £*Lt yl * Jiililj M**tH (ji* 

gJIJMii 4 Lfj ^Op (jl ^pjl £jUjJf OOt ^ A %lj l*£ 4 <lpi 

iliii* i { jA jl < c LJ <auuJL i SjiJa 4LIa ? JjJa I I wiL_puJI 

idlii y-»^ JK jSmVI jlail ALI * Li A >«,a‘J U IjA * ■ J*J pi 

• 33U-VI J* j> 

jlkllt ^L-liLVI , y 1 jl I_4jj AljLol I ^jaJI UaUjj 

< Ac. jJj c a*-* * jl 4 jplll <]L sdiuj 4 i Jjj » jjjjA A i i l-fc i 

JjUl * (\ ’) jiAjjj ^LJI LfiSij i ji j ia i ill iiL idJ jj 

4 -11 j»■ -i* jl 4 jaaJI I jl ^lc i julll j\j 

: Prediction ; j *^11 

AiV < * .‘»*i AILaI yltlJ 4 J »’»* 11 Itr I Jl ^ Jl * * uiiiV 

^ L 1 jl ji-fcli jjl Jj *i (^jJI v »g 4II jl t A*|ll jl • AApk^pl 

^ U II LilLj jc tJJ..-»i A iijjil jl wJLajI <i y^ll * LaL 

jiillll* ji*mllJI j UhajJI Ujllp ^iuL ^lil iijpJl < iM k i 
* jjMillfj s a*ajJl 1 j 4 aVI jL II ja predbctablit) JjjlJI (jt£*l jl 

• Jjii Aijlii ■_*-*■ I j pjluJI pLJI « i*Lj^L (jm^L » I j+i 

(jt t jA*«A 1 II 1-kii Jk * l~l ^pUI {J Aj * Ap*JJ fjf. A M j -fc yd^Ai <ji 

* l^Lt- jl aLJ! jlukll j ^LUI ja I yi w*oaJL jIi 

u*- Jlj ** H 4 -jI^_aJL L u jjj <j1 a—p/ U*JI o^- j 


* Yi “V _ YYY ^ 4 aJI j kijtJiili « ypp u^- < ^ *) 


\o* _ 



* (\\ ) j itill 

(—mAmI aJ l jL «rt >i Walker jSjj U 1 

* Uj£JI t#* 

u»jl jaJ Am ia I • Ctljiij 4_*til jM ^ II jAlIll j-is Lil I 4 k i^JI j 

ll ^Jjb i^IJI * i»l«JI £ jUlll A-urtl j fc-fc^JI dLkilj t <m fcikJl 

' ('*) ^uALiJl jjIaJI jA AjVldh* jl 

A ijtj (^1 t jmJI «lj 1 0^*11 jl ^ Uluulj JjLj 

«<fljjukil jiilijit >J)» ^Aw-Li Uimii ^uiuj <\T)^uUI iJ A ^ Jl 

l«i-J fji »LmVJ L«jt ^aij Lulj t >1 ,JU ^Jf ii^>*11 tirt jj 

dijj ^Aj * JJuJlli Jillil jij < LajC. iiiikj <MJ t ^JLcJI 

; Xj Li Am±*m (jM f jkaJJ ^jjjlZJf » yJk j lull ^ * At 


fjl £, jLkuu (ji dsUK jjli * liijltl i^u^l > cj * + m \ IjI 

t JJii«H fj}\ LuIj Aaj* <Uijla (jS/ tdijj * ULajV 1***j 
Jjjjiu L« jjli I AlfkAA ujLaj ^Jl J il l ul lj Vilalii f li»Vl A mmj * 


4ijAiiuijlLj iil^J jiAailJlj 

IjI I dLlj£ (jjSkj V l^Amlf 


jil Ij2b4j ‘ ( \ i ) 

aJ yill (jV • 

* l^|^]gj ■ **>■ I 


: Control : 

jmj L-*J * ^ aLi Jl ^j'ull Ajaajji^JI Aialajil .jJI i 11 jju 

II j-* Becker ^fcl ^ ^ fXJI 


M. Planck* op. cit., P. 77. <W) 

M. Walker* The Nature or Scientific Thought, preface (> Y> 
’ YYY ^ r _>j£jM £-*■_>! 1 * £ *•* (^) 

* YY£ ^ , J.L-JI ^JLf <%£> 

- YY*\ ^ JjUJI (M) 


- \®Y - 



jjJij i aoIIj * fi ■ 11 J 1 jL ja M 

tJ*J <JV ‘ J—»>lj <>**i.U 


+l*j ijlcl (jj* (jK La Ijt t jljSllt >dJj ( _ r » pSL»Jj| jA 

uji; ul 'ij * till Lfillu ^ tPJI 

hypothetical LuJ»^i 1 jSaj LUi 

dljj yX. -^>11 (j*njj * ( ^ 0 )UoJI »L t> jju La lul 

t UjLaAJ JAilil liAAA jj t IM |*l jiaj yil A jjj-h t 11_> jjkfl 4 jJLju 

jA La J■ jLmJ jl >_Aj^UI <fll£ ^^V»_» Uui a ia 1am>j jLj j\ 


fiUJU 


La /.I 


jl j^A A — aJ I ■_fc>j La mil I jA Jjj>>j 


« SjjImI I L J SIaAL a * j^iaj U*ti>Jl L JVijj ^ au> y* jA 

JAJ *■ >*Lfcli LajI j • l^ml» 4 A.nlall La£ Cwul L*Jjl *h Ij 

* ( \ 'A). fc >--w- JI ( _ f -i UjI^jaL ,-ilfcfcij CjjJJl! (jl 

<xllu <JjUj 3^*-“ pS-kUl <iilbji > JL*. ajI ,jXtj 
Aa^j t MjU'Jlj aI_^V ^liiJI g -A ^ ka fc j {J jJl ■ *>-* fctl 

* l^k AjiJkUl 

Am^U |t^A jl jjj 1 * MW |_)AaJ jaUJI ^ 

|2 jl jil i Jj * « tdLLfc Auli AI >* »1 * L^jKj * t.nt jJI CiU 

Aka^UL ^ullilj I <ka^UI Jjlt-j *ja <j* 1 *V »ja »-*£>* ^ A- l a-h 


H. Becker, Thru h Values to Serial hie r p re te thw <\ 0 ) 

PP. 285-290. 

(j* v* * f V * 1 1 J&LU1 - -J{U) 

• YT _ VY 


- \oT _ 



|»-t ■ -ayI La j*j * »I j*j ll Laa ^ Ja Jl 

* J^iJI t> AaIUI 

fIaIaJI (ja i I i ^aAj \_* JS j^a liirtj ^jJ)j 

a ^aLJI g>+jjl L^aJjj ^aJI * lu Um ^ U JIj 

llt^J La£ * ijItUaJI yK» ^ L+AJjA I 4 l|'*A JS t.Hhftl OjUj 

jwCj Aaa-*1 ^ L* 

I ^IIjIja Aj iflJI 4 a1c.LaJJ ^jJI AjikUl f+i lijiib a !■U 

CiUjfillj ^jUjJI <*aaL ^Lu ,^i j^i*U 

•"jjUij ^1 ^mJ^ J (jH A ^ £-AJJ tfiJl 

* ^ ^ 

£hfjtl CiIjJLaa — Y 

aIj&uVI tiii** y j| Jafj\ — r UuJ1 ) Determinism mI^JI ( I ) 

* ( JL jjjJf — 

* jJiAJ y* AjjjAJ ^.V j ^4j 4 fjjl Jxj pjfcji 

AaV * A_iaj-fc .il Vuaj Ajlalj^f £l Jj 1 AjJ^ti (Jj4 

t Ifi tujjj * L*^Juj r <> AaaJ jl AjJt <jl£ La l‘jl 

^U( 4 itu ^ (jIIaaI^MI 4] Jj&j (jLaaa C*j (jj^i <j1 JJ Mi « Ifji 

* ^SU^JI j^a aj^aa 4t J+-y* ^a l|»lua 
J£ jji 4—AjllJt 4 ^jlijJl J£J ,J*JI Jaj t/a^aj £|1 Jj-fcuJI j^ai 
i ja^ t jjSLi * A iLaj jl t AjJaaa jl «■ V^a* aJ ^fcu l* O m* > j * yt^A 

j A*aC j i JiAj <jA ( jJJ f £+Ul lJjUbj aIjI aJ r^ J|^oii ^MiSil (jil 

* r^j 

jJLjJI jjl < (JaaJI ^ ^jj^sJI ^ajaaI fj! Ml djj aJ ji.-fcu ^Jj 

rtdllA 4*,lc jAAi LjI lli 4i|fc Jaloj La Ja-aj A mSa 1 ^xoLa <Jja J^a 

’ u^J J* Lfi Jj—£ 


_ \*r _ 



* *J^*j< * lj« j CiLdl_)Jjl ^uajj A ■ ni‘> * ‘*~ *-11 y -.' >« yl u. 

* * I jt->> .v uij 

* <■ * jUH order L*U»i <*i ^ ciLaI jiiVI *iii Jjt 

0^ i^iiLJIj t uniformity ^ jq^** tjm jji 

* * i**ll j s- *j muJI causality 4 jlL*JI o^LaJL jljiVl li* 

^Cause and effect 

y* VjJ yjfcljlfcJI y* \ilfc> LijiftU •LlmI juj >1 i ^hUfc^JI L*Tj 

‘-ii* C?* tfill £—11 jJI Jaaa (j ‘n *j p i. *J 1 J JyJ 1+iSf 

tfiJI jA ftUulIj " (£jik\l CiU jfeii fcJ jj j ^« A |1 U*11 

t*J * »ji£ ^ 1 U*> < Hj Lu JlAjt <J jyUt ^JJyull £jLi^J-ll p_ui» ykfcj 

cs^JI t>» >■ L^l 0-* pjjJl >* 

f iki fj* (_f jJf _ri*- *Uic. O p-LJ 

djLM o-L—M Dalton ^ Ji 

^*1 yalM^I Davy ^ilj ^^i*A » Lu^ I *»n « li 

I .< t\K Jl iijjhJI (*yk j 4i*jt^JI <li*JI iij jU Faraday (jjljli L*1 
JjL*1j jUajlVI jLm y-it £*.1111 n > U( * Uftli* Jj^-j ' [_^J>|^JI jLUIj 

Maxwell Jj^^U ^jJ L*£ * y*SM ^ j <lU*Jt _>>w» 

lw »Lijj)iiJ <«it t* * >-* ‘ J * jltlr.^f I Ij^J 4 w _ l« rf*J I 

xJ yjJM yl j£jj liUli * (^V)yW^ dJj JJ dUU « yijii » Aj pjB 

JjUS *ojU i»111 <> uji* model ^ f-^1 J—*j 

* K±\ZA\ ^ ji 6* o-t~1 eA 


( NV) 


Bronowski, The Common Sense of Science, P, 58. 



Jj; jl t fJl&Jf jjU jlirf.’^L Ijjj pJUili 

* *jl *V I lijj OJJJJ fJ»Jj ^ 

j*" ij) (jl*- fJLfcil uj^ jliJj 

(jj (jjJf ^UkiJI ^ put jLljkJ 

I „*■ 1 >* *1 jj aJI jfct.L'Jl Jj * o *1-** jl <- * ! * • ^ill r UkJI 

* *J5fi 

< J U.v JI [jjuj ^Iklll a»L a* Poincare AfjtSal^j <jl^ uij 
<*4#ljJ ^ife ^J^Lt V t^ki <ji jkUII ii^JJ * (j-» «~->A*a Jl ^Ukil 

A«iV Aulf -iLIj j*j * If >«mIjJ jjJ t^AMUaJ 11 VI Aa^ukJl 

J^iljitl fUuJI ^it k_^j ^dJI djj J-A If-1L*-».J < A L 1 * ? A ajjial l 

* A killj J_LJI j ^i-JI J i A j * (_{ Jlj 

u A* J t <jJm M^»Aj * Ijuk4 * At\ 11 ^tUkll juu ^ jJI jA |Jl« > JI lj|i 

J 1_*I % I ^1 p Ul l IjtJjj c A mitt A mil jiSj JU^ J-A J * Uil J-^ 

• (\AA)4~tLa_utjlj pJLaJJ ^iljj ( jj a*jiL I a*»Vw« ^-iLijJI 

(jC. ^ fhtc, AjjJjJf Ajjjj-i aHaa jjj 4 * I^ .^' l ail J 

^1_ *niV I dlj <i^Mi * fj.1_^Jf ji ^ i*iVI ■—il« k *5 V Axila^ 

{ j* CkJLjai jjlil Cjl^l igll {j*- <lilw* aiX AuLj^i cjLaVx. J\ 

jjilf AajIXI i ac. l^iJI ja 'fc - l I ol^>i»'>H * U^ *_jL*^IS l 

jUllli *Xh£. c fJ+Ail * 6 1 -^i Vj * (^)pJL*-M 

AiLi* < ^iu U {j^ i ji* i ^jJI internal perfection 

(Y*>single harmonious whole la^i* Uiljl* Vi* jJUJI^I ^kill 

H. Poincar^, Science et Hethode, PP. 15 -16. (^ A> 

Boris Kuznetesov, “Einstein and DostyvsW’', Diogenes, (\\) 

Spring 1966, No. 53 R 2. 

Loc. Cit. #v * \ 



ijjlt-jj ft CjC- J^i. Jl Lu jC. ^5 {jA J 

(Y\)i 4 ^tij ((jmjI** jia ^il jii* jj£tj *1 J! *J J » <i 1 

* •*■-» £[■»*- nl ^JIaJU * ^JkiuJI ^IIjlII yk 

Ljfit « J^chaOS »Lax. jAj < JiljlJI jt abfcMftVI 

* (tt)ojli Jlji* <^1* 

^ L4 j I ji Ua lj i^*jl jjkJI J1 toll ^ '*■ ■ _ v * ■ A * jiU.ll iljkl • Li 
u&l* ^ sta^j ( insularity 0 / occurrence (*)4^ jij ^.Uililj . t>*jJt 

j’ftl jJU+ttf \ jl I jlM j A*< g Lfc j .Wrt * < jJk A.fcJ**U «ji j ' jjjLu 

* Lr *i*JI jj-L-1 jA Jj 4 ^ * l ftJI g-+fcM 

ki*\—jiitj aIa^JI jjli I jjtj LttlUl 

uV all ftf yl jit A^uli (jjjtJ (J* l -*jl < < >K 1 I ^ILLiyjl 

• IjjLi aauLJI 

aJu^LLI <H*VI JjA>* JJtf. ^4 a Jxa w .iic. »l 

A i*Sj ^iJl AuaII ***ll <1L1 « JS » jj* ■*■-**" l+jl ilu^i « Aft^Lu !^*lki 

oVL >Xfu L AjujUI jj* *LiV1 {jA jl p-tjJ! killj 

t J^a ojai» t_iju i^A l|'t* ijjkJ L* « K * en tical ftJjLla Pal 1 * 1 * 

* (YT)^JjjUll Jil*i j J ^ 

ijft y^ui 4 4 ^ I. _t t L*lh Jja fJjJi Ai^aVij ft-LfcjM.ll ^jliuj 

Ibid., P.l. (YN) 

Ibid., P. 15. (YY> 

Cohen and Nagel, Am htrodaetioa to Logie and (XT) 

Scientific Method, P. 267. 

4 ^kltVfc A ( j*l**J oill (jlj al^VI A . ft ii jA fUnlftl (*) 
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f » y\j Jjidli • « a ^f m lj jj-lt j • ii^joll ^Jl »jjj 

Cfljf^Ja^l *L ^V « ^ ja*** <41—t i_uj j* L**l 

^> ■ - •fc fcll »1j jL i^l 1 t J^* * |urtjj ' aLi_1I ^ ^^ULl <jj^Jj 

cH* « gJI 4 * * J*±*j uj* 6^ ^ : 

JLaJI 4 jaaLj <*wlL«J jA^a (jjl LulaJ <jjSkJ l 4* ^ linjj 

(jl • { _jA (^jJ^Jl J * ( (JfJj-11 <a-wJ i 

(Vtj^lJI JS ^Jl* ' * iXf* Lr lc 

,jjl UL *j 1 ^ uilj - J^*-j l L$d>*^ u^ 

*? |jtU44 « ij^j ^jjiSJI I 

jjliLL ^ IJ 4 ► I jTt. mV I ,3i>J“ }jjl J*ai fJ Likit uiijV L*l*J 

I U|L-JuImI *il ■fcwol (j£- ^Ls^oj < ,1 . lj> <AJ \ ■ |Ajbi ^1 

* j-iJI jt 

^a 1<J1 »tJ&M^I A *UaJ*iu ^ jJI ^UUt ^ <jtj Jjill Ji 

J^jf : J^ill ^j?v,*jj 4 c ^_j1jJ! jaJl dJLi_o. a ijjj *V* 4jjkU LJLik_4 

l|M«JU Jnnj I dli JS (jV ‘ I J^Aj (J*jl mJIj (jauLaJlj £_jI^JI 

* o^-Oil 1*4! jj*iS ^lll UjUJI ol^lt ^ 

—41 yVi « lull J , - jv ^y>jiL jj Jji 4>l*-l JS f l-» Lj 

dL \J* 4j*1jii*yl 4 > jl I A ifc fljj ^ **4i 

IjiiaLft jjJ Ijt |» (jl dl—il j* ^ lul** l J 4 -* *■ C*l I 

* *4* 

Bernard Ravflis-’Or. ^yyuilj % i£j* fA ^*j 

IaJJjjV Ulil 1ii« jjSu jl J -*i Ijia jjAiXl*II ^ U*,^ J 

Loc. Cit, (Yt) 
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jiMM Ij * ^ * Ajj*J1 A_* 

»*^ * « If IjjJLli * <iiUt <AA rf »b^J I AjVaJI i_iy~a ( jJ I « jIjjj ■ 

J* £-* A *i * i rt n »I jCi.i iVI 1*fc. u (_jl v-. <4U^yJI 

Ai lW tj Ajj j r * ^iXc. ijj4^ IjjJU I ji ^Jjj LiUs i <A ^» b_^Jl 

Ajj-fc ill J • *jliil AHiilJI ja*j Ujl I ji iJS ^1 «. ■ j 1 I _} (^)f 1 |jii 

«*—* Goete Oj ■* Jli l—*£ * ^jSm jj\ ju —«j V 
^ ^ ^ Jl ^ « « ^laJlj ^ 

\—* (jJJ i*M J* ^ CA cr^-J * lt* *-i 


. posteriori j* 


i i\i aaJI | )^ >11 < >**'•—ll /j ■«i^ill 




WJ 


c jit. jit » ^yk. jjJ ajj! Jl ^LaLJUj Jli^l yti aJ^j jji 

—1 ^j>r >l| ^1 cr* ^ j ** Conventions 

A in-k U MjlaaJL »pijJI 1 JlA jjJx-j * ^aluJl ^uaJI ^1 Juu 


Likii i|Jt JitJj (Jj"J Ailr ,Jj < JILL oGib ^^ill 

(jl LaIcj * aJj*1* JmLIj j^ju LjaaI^/ Aj^aIJU * Ifl 


.Ul 


IiIaJI 


j ^ jJI j < Cornge LojI 


“J ^ aiij 

e J* Jj 1 


^jaJI i A i^fc-h It yjlaaJtj A *|*i ^.biJI 

* {Y A)AjI^j»JI ijiji.l <>it j} jj^iu L^U A mil J i nw i jljJol jt ^ililiL 


►l j£m .I ^.jjL (^aJI AtitUI jt_>i»b jLli£.V 1 4 6 'M £ - JjiJI 


Hji « ^Uill gUlUiJ J’M.fc-lJI jlulL ^U.U JJ41^ * J ( Y 0 ) 

C. Bernard, Introduction A L’etude de la Medkiae (YA) 

Experimentale, PP. 96 - 7, 

Ibid., P. 54. 

Poincare, LaScience et L'kypothese, PP. 134 - 5. 
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(tV) 

(YA> 



ii&jKiUitVI j*iAil Ull i ljj( * >11 *a*ij uUmmJI 

* l^LLuuj iyjLII 

JIm* LaSij t Une j <uJaJl cut Ijt Uf. JluiV j^ *j 

* idijS fjA « > LS i 

JUu VI Lii t I «*_**» f■■!**»_> 1 <JLiikl I jjl k£.jj 

Cm IS US Jam jl . jiajJl Lu jJaj jl <jj*J . ! >■ m j ^ J* I Ltii l 

Cdlj_£ 


UjiijS ul u J J ***J ^ 4 C#Ui¥b <j^5Li <j1 JJ Vj 

^ JaaJI UmI jjAtjA * dJJ£ ujSi <jl 

* I j* ^C. jJi\ <jl (jjJMAJ 

jl jUjV jl jbt'i I UU* jl * #-I^ 51 aaV 1 ijM jlS IjIj 

J rt > l jjli « jMfU Ui^»i ^A0J4 Jjii (jl (jS* J* V US I jj <U i*ljl 

j±mj <±L*Jf 4_iiUU US>*ltu L|a 1 (jJI i-uj ci « Jmj i Jl* JjjSiU 

* ( r ‘)crt J 1 


ijjiuij jjf Aliuaiil i IIAjUa { jA jJjjV liLjJI IJA ^1,1 U (jSJj 
Uukil J >L rJ L^II ^ ^UJI »ijiiUttl <jb ^L-SM ^ 

tj* f J“j 1 j flluJU * (Y\)Jjji* £+ 1 * 

ul jS'kil I idij jjji* I j Jja <-lj \ .~\S I CiijSixtl 

AjajjJILmU^ Ui jj*j * ^IUmjVI UlU. l^lui V+J (jjSi jl 

(TY)Uj IU.m (jjSj oJ ^olf »UaJIj ^Jlt ^«n’li jl 


Ibid., P. 137. ( Y<\> 

B. Russell, Scientific Outlook, P. 83. (T*) 

Ibid., P. 79. ( r\> 

Ibid., PP. 101-2. (TY) 
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Ijj* l> JaL ^iJj . iLUJI * -1-Lai 

S^k\ jjt 5L*iJ Liljitj l^J Ujl^a jllJj < (^U^VI f-U** ^ 

* _?Jt 

lful^*C> iii oi <oiaJI <j1j alikVl ^ jjjS jij 

< A t ^ JL) ^]l Lfcxfcaa giul jliif V \ f ji j 4 t r UJl l^lkailj 

fci At* iiViii ^ili* jjl * 1 Ji 4jjali juJiJI jl ji Lil gjfcmllj 

* ^ jJla - 

(J—a CiJ^J 4 Ojjlu IfiV 4 iu^Jj 1 *j*» tj^ti 

J*J 4 Jl IjiL- Jlj t* .IjliiJI jjmuJ 1 

[|jSJj * Jt-^.U j\ tillI jl uLa^Vl i^iil iflfc>j ^iili 

* pjjiJt -Ll <1 fcjjl jjJI (JjU Al^taJJ ijjiaJ * 

ji*1 U > ic <j!i»JI (fJlja-H i-iij* UJkJj 

I lit Ua^UJ) * I'fJ jfl * iIi Laml lj 

4 Ljk. Ljj^pd gtu] i l w a4 Uj 1 L* m #jUJ 1 ^ >H>*j U 

Lwka^l CiLjf ^j\ * tjA dlj Vj dlJ I^ JS Jj 

- 1 ,jic ^>»«« A~ 1 _ 1 laA.^ -a .1 V j * 1 CIiIjjI ,3^-t*V t 

ka^l * j i>* Vj ‘ ,>*^1 a J^“J ^***^-1 J J^-J u+ u^J 

* (^^)« {***■ 

yljiiil <>• ^ Uil *^ki ^ wVji*l^ Jl*jl tjAJ 

* uM*ai idUJI jtjLL (jUjVl ^ !.»»* ■ <ijL^ tj±} 

fUJI 4±>^ loli 4J 6jll jl V* 11 

■V aJJI J) 1 JS J^ ^jUj^I i unL jLL jlS La j*Jj <++Uj 


* A' fjm. . oit+4 . (tt) 




aij ' <ill Sal^l (jc- tj*' ^jjL* ^faJ » jj^ili ^Li A 

( ^ UjI ) JaV Ij I j> <ljij dJj LjC- C (jj-I * 

^>i^U Li**** I—«*j > y j^jS—j aj^Ii ,>al—Ul A *»ttu I 

* ( rt). o Up Vj 

s—kll a' tJI yJI L*J^J Ajla II 1 Jp jiu .\_i.i > Jl ,j4 < |kj4^ ¥ 1 ^ ‘j 
j»JI i*« < j * Jil ¥j Da*>*3 SjLc ^jJI 

’ *-»UJIj JlUi l I pt-fc Lf^ij - ^I^LaJI 

* ^pJjJI ^fL*U (jiM JaI . ^UVl wL-jJ UjJI 

{ T | * 11 ^ alt ^Ulll ijii ^ U j) ^il jJIj 

Sji .i < Ib P>«IaJI Mo* ^jja j*LJI 

UlaJI <^UI ^ . ^al>JI £^^predictability ^iill „KJ 

^Ul 3JL>J) uL»j ^U.1 ^it Lu DUI ^uolj • ilaLHI functional 
^ I!.* variables ^1^^ jl uiilp jl j>LUt jUn LL v.-a 

LilJI jjUXaJI dt «. 4 J . t * ~ * > *^^ I l>Aaa 1L l^i^i 

Ini *1 Lf I. tLjtjjll Jilpul I jjjUa £jx j if L Ijf L«£ 

* LiUl Da Li I ^jJo JSJ Daat 

4 ^jU* ^jjaL DbJI lop ajjj jjewcy« » JjL*. aij 

« I . piaj j|_p DLiw Vibjjf. J>AiJli * jjalll Ajjl jaj JkAjaI a‘/£ 1 j 
gal I j^Jj * DL«J! >dil jKl yl yS-*j ^Uf JjLujjl (j£- ^ 

L^-J! olpji ^ Ipl gt ij* i D^tc. ■ J>Lll Zj£* tjl 

tdJgj *JjJI okljj <ji!l ,^+i < •dial ^pJl D.jlU JjUjJI Llj 


sltAjJI 


jLvJI Lu tJ it * j ^p <iUi« (Y £) 

* YW ^ 4 f iL-Vl 


{^JjJf * iU* — N \ 
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AaW. ij* i JtUja Lr lt J-Aij JSU,j 1I jUii ^ 

• (V 0)^1 

^jU^j U!ii. ^ * *^*JI t£jjSs la* Lr ltj 

aLa^jl ^jalyy yl « j^ii ^1* <jSJ * -Owjila L&l^j t ^mLL 

a*U. j4*a* £^>**^>11 <sUj ujS—; * <1 aJ( JjULI . ^1 j 

* <laii jliif yi 

L_|i (Jj^ ' u£*JI * .“** » S^ UJ^ u*^ lP u*J 

€ jLl » |(jll UUJJ dLufc yjSj < i | i >i, ji^i ."‘Njlaj jl pjl^j 

LpU-j Ifl* (Jjidalt ( 4 *Ma11 «—Ij^UII ^ <jjJ j-***[*£> 

4jU j|jjJ4J r ill ■» 111 Jaj^wi JaI>S Ljjjl U I jl * dliA US t Jill jl 

• UijUU JiU-^JI ^U.1 

t LfC-Ujl Jjjj JnlaA. ul jjt l^Jjlj UUAJI AjS la* ^Ilij 

J.**—>J* S\j * <X^ ifM c>v *j* Si* 1 L^J 

ti^Uilj L==*jfjJk.1 JsjjjJ wiUjjJk^A LUkl fjM * L_f_JI 
ULoi ^ilyjl jin 1L ^fl * L|- >k lili JjU^JI kijJ ^jlll ( fiikkll ) 
<j\ UJ (jj2u £.ili^JI LplI l—fj LUckl £,ul ^j • 

u+j * WiU j j ijl 1—il uJ^f CiUjfill 

• c> ^ (^V * Sac. 1 k i Jw i 

t U-A^U-V U+ljl £ 1 * J * fSJi^ J,j*i k»S # <u*J\i 

slal (jA uoa. |^4 i^Lu3 uifcafl f_ij! jl jl UJbj i 4jilal* <Uj 

«UUilj > UfJ I Lf Jk 4 kiii ^jJI ^jJi ij* Lfj ^ULj 

cA *** ^J 3 - iAkJI 5^^ (£.*J < r °) 

• V* o ^ « jj* -n 


- w - 




U* if* Luti 1^*1 dijj fjA rwn Jj 

<OJI ij^-i ali^VI ^ <>*JI uU ***1*JI 

A v jTi II j * ILa. ylS loA jiij ' jj^jJI ^ l_^j yl Jj V tfi£ 

*jj/^ ♦ jj j j JI aoaLJI kj^u^Ji «iUj ^4 i^£jiii ji ui ^jjj 

# (j*jL*JI jji A*jlj Aiii-k. l|l>V ijiuli AaLJI Jjjyiij jjj 

* (TAjiitaoi) J^L» JumJI »ljui iLj^» Vli* L+J kijlfti jl 

iufl J L» ijjJxJI . «j.*<JL Jl^L yl£ Jjl OJ VJ 

jS^oU >*J(*) indeterminacy jl 1 ^L* iUI Vu* <> 

JjjjSWI velocity <c.^»j position (^***5 jl jua *j 

> L » —* ^ li* i jjjj^ll Ljjyi*j aIIj yl jjixjK u ^ fci « < u i i 

J.ti UkL^^j fji tfiijj * < *—jjjiil Ac. _/-*Jl 44—fj d^ au j j a Allj c A a * i ll 

4 jJu4j £jj3£Wl £-bij jiJUj < Alt j«fj <ju A ^j A«wit A l a 'hM 1 1 

■ (TY)<iudj JfctoJ pjt jlj < AtJji la l AJJ 041 j i* K i 

Juu*h*j i .i>^jJ 0^Ja>*il ^it JS jfiii liil 1 a* ^l uj 

z jj ■ —j La* Ij'if.juij AjutjJI 01 «y■ ft II tilt 

y4 kU^ ^thii 4 «j i till > .lirtj IjUjuj * 

’ (*)t£4xi£JI ULuu o'ijiaJUj iiUJI 


* V-A_ Y*\ . JaLJ! <^11 <r\) 

Barnett, The Universe and Dr. Einstein, PP. 36 - 7. (TY> 
a** 10UI ^ U* indeterminisme >J| ^Ji ^ULl-JW ^JL (*> 
t/JI (^4 jjY IjoU yV Ao*IaJ) jlill I 4 I* l* lal ULa* <*»jj 

* la* 

J j hO J ^1 Axu«Lu*S/( aljta 1 — 1 (*) 

JijjjSil Atjutj £-k*»j ^Ju.^U ^IjjAiJI |JU Ipi JjLau AjILa 
tlijj * i*li£Jfj * ji!f £a Ax.j j xil ^^-lt 3 U-^ ^laJLLk-Li 
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fLlaJl Jj* jiU Y^jJ. 1 c^yiJ ^jtlj £*j1 JJj v 
^yk * fJtjLj ijk j 4 jlLaJI jL^JL jlilt^l 

yM I rAJlL I CuLfc J uua i JjllJ jjJ AjjjJjjH!* 

iijtKfr* ~tij U*l l j*iak <jV ' jul£^1 ’ <jlu 

J ivU t ( ,>ui» ^'jJI *^i*Jt 

' w "(T’A^A*MliLll 

a— ijU^U jj-*. ujjt <a^xL]| Haloan^ ja . , u *> ^ L*i 

LT^ A/* 4 *^ Lf* C>* 

' l|JjiSfci 0^*- 4 njjU Jl yjihn 


jvJL*J ’ ij JfcA Atj*« 'jl j »' » n j <J (jduij' ^ J^ J*^ l^ - 

L* Ji| <j 4,IS Aiij ,\ jjf Si^\ d^L- j*uj ^ji <,jS^ 

(J* J-r^J LiSJp^^ >*< ^ — >J y* Jjl^ if** A—*£lj 1 J-lt 

^yk <Lk*+ <Li' » ^1 ji jjift IJA <j 1 0 ^*i L* j*». (jti . ^lill 

^*ajJI (Jaju Lu) jljjjjUVl £pt * f JbL&4 

!3t*wl ■ SjlAj (^jjiJI (jjJjiiyii ‘ ■ 4-ufJ ' J .. A 4 yjjjiCU a 

jjk f t^*A j«Um jjiJi . * ■ W ..S- ji u&j * I 4 * u s^ y . 

‘ j. jjj j y 4-ajlii w»La> • •fejjyi 

^yaJL ^h.1 o-^J « » Ijj yl 

ultimate toner '^iVi j^.L*JI j* Jj « ^1*JI ^ 

*jOj£j <AJ ^ lj*l LjSuujj5ua J aA. J . ^>jUI i JA Cl i n Jjjl * wUl . 

jjUi* ^ *->* uj^j 

* Ia|a 1 ji Jmjaj * ijj^iaJ! A-*j_yH 

^jLj^iJI jL*iu diiii * <±tj*-aJ\ 4_a,j^LI ^jjSJyU 

<Jl—.■>Jf 4X> ^ C>* U“ k ?■ J-* fj 

Srx /Xi LoiU , ’ii. 1 ; Ail utl ujS: ^ 


jirjs^ Jt-i L^TLl , jiji*-* ^11 -*™ UL 6 1 

* Ok^Lk ^ <1 jj^J <s^ 

CF* Ibid,, pp. ar 7 ; : ' ,v * *' 


Hawkins* The Lajptfoafe of Nature, P- 177. 
Haldane, Science and Everyday life, P. 73, 


<™> 
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jIj <i!aU J l^-iVI I ji {jC- £.y I ... 

-££j-^ *■ , » *f !J. ^ Ji«J 4 —il Ut^”^ liJk^'.^J aI^ LJI 

, . .; ... «*“U1 Wf 


, (jSklj r jai- j j mL* lu j^i£1 lj^l! I jji £ji jjj 

dJAJ y t jjjlljil V-Lu»ji ijjJa J^J t iajjj. p r «j\mj 

-** AkaJttl jjja. ’ ^jli loijkl j£Ly*tj . <-.1L V jj^yi »jiv* 

^\j <ij) jji ft>iAdJ ^jJh ji ^ull IjJI J*Jj 

• f £ » )<jjjjLtlj~ UiijJU J J--*-~\J L / <JLukil jjAShi y r ^ Jl t|AO*luu ^^jJI 


^ . 1 *JI ^kJj * g^jilj jilJJ J^i jA lul 4 j1jJI jl Aa*j- h JL Jjill J 
^iaj < i|*Aaijj jl 1 |Iu» 4_iii^jiU lAa 4 nji jjJI 4_^La. i jM 





i jji 4 -rJLoJil \jc. 4_1 Jil* » f^LLXkul jJj 

!oi ^jJt < - L **' > ^ jAtjJ 4 —jjUftll Cjt-vAiflJi (J-* JJ tOtll idJj Ju I'll (jl 
* tjxi <j-*. jaIaIuu 4jlkl* 4 t.mi Ajiiaj ^ 

sense - world M ^11 l ^a JjVI < ^ • iL^Li • j^jui 

. world* picture of Physics ^JUJI jm ^ULIIj 

4j i w I 4 jJ l. Ur (j *j 1 occurence 4 jj 1a ^ jl jj m- 1 i jitl I ^ i~i»* ^jJ\j 

***■jit J 4—uajlt jjualit l—4 j|j ^Ajk-iuS 4 jUr ' jjutfilJ 

JajIaaI <Lj I & j—fi fj-*J * 4j i ji > 4jjl»j 4wll*fc j j^a l fiSl J 

JijJ® u*- 3 fJ"k U 4, *>^<Laa lii ^ U all pJl*J 

fJt*J J-l jI*«j < 4 iAj* <AjJj * 1 —lltAAJ ^UiJI 


Heisenberg, ‘‘Fundamental Problems of Present Day (t *) 
Atomic Physics” in Wiener (ed.) t P&ilosophy of Science, P, 04. 



fJUJI ^4 ^>—i.1 L_IU * Ija H 

S—->_>j fjM l/ *lkj ►L-ij <it US < conceptual structure 
JS 4 jlr ^jLii ^jJf u i*j > id. 41 

* < .uiJ I oU^iil <laUi* <i^U ^1 j J—»1 

* Jj— 1 * J£ (^1 * o-fi* jIa 1* JS—I ujSj ^1 idij jj-U 

J^—1 uj£± CA * JSj a <—tjS JSj < A / uj 4 iU** JSj 

ojSj U ji ' S^lU* j^ Lji II * ■ u ji JjVI « Ujjj* 

= JJ -—■ ^ 6.1. * J «ilij Vj * (tN)<uUj^Jf |JUI tjj Irt jl* 

(f j*# U-J jaaJ CiljjMU ,^i < Lu 4 UX JJ ^*a>j jlJl jajlill 

lulj Sjj^mJI idlj jLjJ ‘ jjavll ^1U CjaaIIL J*t iWi 

j* )J aUllI ^4^ U jV « auxiliary x U— jj- jja-* 

I44 Jinl ) 4 jU* ^ »^jTj j II ,JU ^ Oj(j «*J 1 

<j-^JI fJU £h\ -fc £j 3 jj jjjllt Uifc J <jlj JjUl J 

* j j Oolj—»JI ^jij ijl . v > i * « * <>*■ j. . ft»« » Ujj 

* Ulj ajjj Sjg-fc * j^iljiJ Uij >VI l^* J£ ^ -jp •* II ^JL-JI 


4jSj*mMSII ISktlSilf fJU.ll ^iLjtUJI tjj « a II pil'n I j. ■ Jj 

U^i* JS fji \ itaj fJ Uf jSJj * iS_u(SoA (jM 1. |> r 

f ^jii j£JI l^uKu £ jm . jjaSVJI lju >1 3j * 4 j r *fc Jl jl 4 aUJ! U1 

4 <SL i *H^lSJy jj* (/iluil (jit* \jl\jl* j** u** . 1 ^ aj—* i 

ijM »U*aj U fjl id! jS jiaJ 4— «S I j * 4 lujJIj 4 >1*11 jjC. 4j1 

* {^)Ijiii *II KuKil Ujjljji&fl fJl*Jf irt <iUu 


Planck, M., ‘The Concept of Causality in Physics”, (fc\) 
in Wiener (ed.) op. clt., PP. 79 - 80. 

Ibid,, P. 81. ( IY> 
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ijjfc Uil liAAaJl jlifjU 4 1 H Jl A HhI yl tiS 

* ^JLc. j ^JLaJI m ^lc. 

J 4 »•-% •* * ■ ; . 

^ ail yV < ^lj Aj^uXUI Cikl* jij 

^joJI < ijjLJll .;iLa* II ) jJk glS i |j h ll ^JlaJI tjj 4 a] 

*jj n> I I jjl joe * l. g»aJl fJU ^lc. *( . «L‘» 11 l|IlaLi>i 

<iollJ! l| i> gjSi ( ^Uf « oUjil • ^—Sj jklil jSJI »J_>J ** Jl 

|j» 1 »ji<Ud J-> »*J 4 Lf^VLa. 4idl% <Jl»i *-ll -**j ^JjLJil 

1 j ■ jl tlij < I JJ_u l| 1 Mij ~|* 1 - ‘ jot \ 

* LJ-Jtl .Lilli jjt L^i^. oLk.^11 > itUaj * 

SjjAa 4 fJLu^Vl ?JIj jl < jll <JlaJf (jl La Ljltj ^fjJl jiJj 

« JJU J j^ fcl > | >^ UO CuJ-jawl »fji I* 4 A . jjj tjJ , . «ft| LLj 

jjojjLtj * Dirac # o^ll^aj * j « * jl Schroedin^er 

laHjjjill fJUJI Sjj in kj 4 jjLta 4x*S -x JI L . »* (jl dlj 

ui^lj%ylg^li Vj 4 Aj^ua^JI jjLo ji L£ 4fkulj£Jl l^i Lii 

L jA 1 J. Aj * Alilalt tltlnyiLjJlj 4 4JL A M «il I ^ VI 

jji gj-j t j < (£V)^JIaJ( ijj« jllu ^ LaUJI 1 _ua ijLa A >■ xl djai 

* (JritaJI 

Lul A iilaJI 1 l }a I ^j3j jjill I * —SjJI jot 

gji extrapolation ^L .Vu .yVl ^ lil ^Jl 

* Slk L ^ Uoij « V Ol pi, j r 1 **LW 4Ja La^JI itULluiVl 

^4 Jj j 43j*a jl CLi* * — |a (jA 4-i I f- ^jjf jj V ifiiillj 

Jj 4 Ljt£ jl UjU-» (j^J Lxl «J| jl LalaJI ll l*J » * 4 l * _il 


Ibid., PP. 82 - 3. 


(try 
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fl*JI Ja.j ' * * ^ll U-^“>* ' J ** uA u' tT^ V->*' 

*- > W»1 ^aln ji-LiJ jiai <jjhj ^J^JBj (jl ^i iiJ (£dJl »L » jVI <jJJ 

* (U)I (jjU* 


(j-* jl 4 _aUJ| 1j,h j-jjj <jl f LUIm) fji d>>L (jl£ l jl j 

ylS I jl t U jlijl u* j4m!)UI lo—14 ^l j«a lyil IjljUl (jj jJI Ijjl-Jj (jOJ 

(j-* j .4“ ^ «1 ^fl r J>Ul I jLJ l (jic. L*jiil J-S 

iU 1 II J£j ^jiit ji tl ^-llfcJI j^juai * JjIi» 1I Ajl^i£ f 

<4«tbti1 ^jlS L J- * *> <_> A*k ~fc Jl 1^14 ,_i Uj jl J* »4 j V j4j * <1m1I 

<iij jiilll 0*^4 jSI li^jl fjA ^ii c ■* i^n*^ 

*? I jl A 1*1^ II t ClLjlit I ( |yj ol-ul j (jojljiil * >*<I^ 


i **» wl^jol * 'I “ (j-* I 44114 J L*j A jl 4 Jlj 

^JlaJTi iuj <_j>J “'*j'jj. 1 Jji* ^UII ^ U II g| *>■ 

K L*i.a iII CjIjLmUj jiillf < ifllj jx4ii 1 *K 1 Jj** * * 1 1 1 ^Jl * * l jI*^Li 
oj "ij • V-^ (> ■ V J }}I alternative course* Jj&JI 

* U* 1 U»n j 4 _oJI b i ll (jjS^ £;1 

* (( 0)1^4*44 J* (j-h-H ftfcxJlj 


lliL (j* la* km* (jl A Jl*f> II (jt uA\jj U^j ^ —j^lc. 1 4 1J 

Aj^iJ J- UlTl ll J ^4 jJjVI oJI * 1 4 |_i ll (j*jil ui 1 ^ 4 04 * «J 
Cum ,jl*j U jl < < i^oiJI jl ) Fatalism 
0 *ij 4 I4tj3j (J-* Jjtyj < 5 ->JLH““ jl <j' ljW 

fj4*+ O* e^ullJI o-^J j—H i H a_-1j!^*4* 


Ibid., P. XL <££) 

Bronowski, The Common Sense of Science, P. 80. (£a> 

, Predetermination L* JjLE o—i (*) 
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jl friajjiMi uX aJi jl J.. AtJl gl jV«j ^lll * *a in ll *. _itia> J1 

dikll <JU 1 f.^\ Jill IS^SII ^laJI ^ iLiliJI <JVJfj 

Jjjj J—it j— jJ <Jjj ^ Laplace <j** 3 L*^ J Ji er 44 ^-**^ 

J -fcj t LfV.^uij 5jJ JS *_ U-w M«. ^Jai^ jjiiJl j_It 

li* ^; MM,ib i ^uk jjiidJU uiS-J i ciV^uii 

► Ij*- i ujU |Jk. ,.i <Jiixil JnnlliJ! Ujj JU i 4 j£*Vj ' J la 11 
f 11».* j \ j 1 J jjLj 4 ( £ IjyikJl (_iV l-> I—lUi £jj ^ Ui ml JUL* 

L+LJ J-*J t-Jj _^j4j 2»^1a 4 At t m i 4. .nil fJUJI JjLau L§j1 AxuaJI i.l A 

* <£V)2-itial 

Ajk'i'k II jj jl lilwJI J* jl fJdJI jjlfJ jilj 

C*^ y* i 4 I J —I ft*i_i Lj ilM aJ I <*J| M yij U| * J 

Aiil-k i jluJ V L+jLi 4 Lu ifljluaj ^Lil 4 jLJIj « <’ ^lifeiJI 

j3J. lij 4 |JUJl If 4 ,.ul iaiVI J ■,^T~> Jj < 4 tl|j4ll >t« 

Jj3j IS jjjj. ai ( UttLa^J 4 * ~*Jj (J-l£*»l ly JAAjJI ylii J-L ■» 

»^jLid f-fi <j1 * di )ji i.> _ k Li » Jj. 3 j dJoJj • (EA) * uja i 

4JjVJ l a|l tpMAfci ollaiL V 4 La^IjmJIj aLtyiiJI *lj - fJLaJI 
Luta yij ( AjcliixVlj A ilitilJI U^l ili j£ J Jj f 4 jlLU I 

* ^lu AjUjIJI ^Jt jLaSl ,jJI 4^.1^, ijM yU t jCkj^l 


y(^j • J 4 fc^jj t 41 ><ll» 11 dlwA < ^Liuglj ’ Jh ( £ ^ ) 

* ^ • ^ — \ * * jAjd 4 Lj£j 

• o- < jdUJI (£V) . 

* VW ^ 4 jjSilt 4 J^4 (£A) 

F. Frank, Phdbsophy of Science, P. XIV, (**\) 
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ifjSj V <■ j iLJl ctULJl jli Jj-JJI L-il jLa. I >>jj 

» ijM < a 4** —ajj fj—wJI VI JJ+* V l. 

(y> 3* ' h ,A ^ ^ ’»* » ,jaj_UJ J)jj Lfc * 

Ji^JI ^ V OIjjI i j it ||jl <j1 jJaij 4 Ja > <j£ij i <lka 

J ■ * * ■ » iji i»*j *jx.(j <jjf >-* Jj * ^ Vj 

111 ^—1 aJjL-JJ ^Ltl ^yjc .j « »l «A'ti*i 

* J. JLJU 

f 1 *«» ^ (X*J ‘ *- jl* u-j^f u*^*^ ^ ->—j ^Li 

* *J ^Mtfi j < * tlf \jLoLa- (JLm I 4 J il Ijt VI LajIjJ <J 

Jj * Ijil*. ^ 1 . a ll Jjhj 4 >lf V <j^l >-V 1 1 i 4j * LiULii 

J—« JVj*u«VIj Aajailli 4 —j l* - Jii * 4 j jt, J* M J1 jjJI JimJ 

jL^la.1 dJjJ j|i * ^ j ia y d l l_) l —i* * 4i* 

4 a J J jj^ J -h * J * <jJ-f 

jj -- 1 I »jV r J. .uAa uukUl yit jiojjj • i.JI J ifa V Ol J 

Lr lc I jjU {^jSlj (jli t jU*ll j} Vi. Jl (j+j 4i*AJ 4 4-ajUj 

4 J li luJI I 4 J J-* AJ V jjill ^ ^< «|* M JaJ ^.- lifc lf 

: Troth 4_iubJt (y> 

►^fcljJI » fj L > L Jj < reality ^Jf jj) ^ if i^^Uf <i*iaJ( 

c«lj < ^lulf JiaIjj Jj < AjjL|j A flf fUa, Vu " £jljJI I *< * ^ 

4JuJ ui£j v ^italilj £j«JoJf tfAJj Jj^k Lr Lc IfjljJu. ^jjLaIII 

♦ 3U 1 Cj£- 

f Uitia • Jij * CjlijjLa.4 fkjJI |jla yi*JI Jl jj 

* ^ t b Slw !Hj ' ,jJI VI dl.K jjJojV Oj2j> 



^iojC 4 lijLojI -•■***! jij a^aInJI Laaj^iJ liijiLl* jic 

* (0 (Jfcii ii ( ji J|44>uiri U1 eiyuJI <aU« i^Aaj 

* ^ ‘ jl ‘ f-iaJf £-Lm Vj 

»j Vj « ii¥oj jiw a *lij!^jJlj »LulVf j> M (j^ £ LUImI Ijl Vl 

if* Vl uj I jl ^ w* Rj « jl aJVoJJj u^- 

* 1 a') y aJ <jl j^AJ J^ill AaIj l^jic ^aJ l Lb 

< L^J JaaI jit jl~h*ii jijjjl ji 1 Bjj 4 j « t *ll ( Att ii ) 

aU-JI |Maj jSuu 5U * AJjjIII AJjjclf olUa JiJj ^Ut Iajja.jj 

* Jm»Ij* 11 I il »>j USIj J Vi* J—^ 4 j*v >l l fJlaJf £_pLi. Aul« Ji 

ujXZjrt ^WWII yV < i] _>* jjj ^Sl^l jl L-*pli*jJ o-—-J 

.Li# ^4jjuJf Jl j *ij * AmUII * < j »J ajljjAjJJ j .u». 1 (j£* 

JaJ J^aLlH g|i4IJ AiusI jb Jj * 

cul^ ,|^JUj f~ I' "JJ *' j~ J ‘***j |^jjLu< Lf ii * l^mii JaUlt 
.4 wm C » WuV I ^>OJ (jjJJU J tfJU 

Ojlju Wit AjjjJJ £►* LuLa. jl ltU»S (jjJjJ^ 1 4j * tJJti* uUtLjjl 

> jj* utJ uaII j w u lUV Ojjuiajj 

o»aJ » <Jj3 > <_^-4j dlj JJU ^Ij * (*)( Q N)4— iJa JI 

L-4*j Jam t ,^111 ^ J* * Iki. (jjJ C IfLti » ^iJJ 

* (0Y)J*jlU ^.bUII jiiJI (2»1 <lj3 JJjSj « ui^i. 
« Ji-JI M !■>.»*> j*Ul 

r Lfj Jjjljlj Uj toil] Iaj&ju £,1 title ijjjua yaltjl <aj Jj 

Cite dans Ies “Extraits” en: Bernard, op. clt., P. 109. (o * > 

C. Lamont, Humanism as a Philosophy, P. 268. (o\) 

quoted in: Bronowski, The Common Sense of Science, <oY) 

P. 133. 

* 4a* 1*J1 ^AU^Ji <^C i ' | *>JJ -k ^ J ^aC J^ (*) 



i2lUk^fc*li l i . iaj ylS Ijl i * IfUi £jA ^ I jjl llfcjfc 4 j 1 t*£ 

U* ^ IjJt jt* jdj « ^ Ji i*i jiJI ollu^Ui * i*rtj jfl 

<A ^lui * oU^OUl 4^* (5^ tlA*^ 

<■- 4jjt|j5til 4£-jAA-U IjA ^ Ujili jti't'i injf l| t a jjjj-i A.lii'fcV m 
4»-l^jVl 1 jjfc Jliu ^.Uiil 4 -L**«j <aj I j je.1 jjJl jAi i 

* (®T)f * Jj_ L « j—i.1 j uj J i >ali jl 

t-J ^uL ^jJI 6Aij ji ^ * : « ^il*!Liil * 

4j1 « j V liili < *julu j^c. j-kiJI jl ^jUJl fJLmJI (jC. 

dLlj J * <Jj5Li JjLfcMj <^ual^i Vi ^JLmJI IjA f4>-i 

jl ajw l Lf -U. tjjSj ^j\ 1 * Jf j 4 ijil^j oj^ 6^ lj^-v ^ ^Uj^iJI ^JljJf 

* (0£.)« VL*5 4illailI jjJaJI Jj5\j ulijjl > a*aij jjii UjJjiil 

4 ^ I*^ 11* ».^*> ■ /■> fc 1 j. » 1 A i 4 l> 1 1 j 

{jC. < *J t-1 4^ I 4 Jj **y Jj * Jj_ *> t*S ^JXlj TVtl 4^* JJ—■•J 

j—»-jj 1 Oe^j—^ji fJ jJj • 

iViiVl JS wibaJ <J-«J—«JI jll la JI IjjjJ (j W I * 

■■■ t fa ^ J vlkilS 4^C . jj 4 jl J A US £_Sl jJI f JfJI U^jJ 

*U^ I- jJ jS 4j1 ^ilql^i liuilj 4 4li 1 \j * ■* •* i-4 Lai 14 * * -_>* 41^11 idiUvil 

4iilu«iVl ujjI jlj t tli^Liil 4^JI J jiu (jl (jjJ J 

tl£-1 J- -« h^. V , ^-i.1 4^* JIiL-Cil jjil jl-i-jl fjk 

* ( oc, )^j& - c 


Jeffreys, ' Scientific Method.and Philosophy", Science (OT) 
News, No. 3 P. 81. 

quoed in: Margenau, "Einstein Conception of Reality" ( 0 1 ) 
in Weiner (ed.), op. ctt., P. 248. 

* i 0 — .11 * * * ^ : &* * ■ “ , ?* h t * ( 0 0 ) 
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dliA A - ,«i ji ^L ■ *JJ. L+jiL* <J lU A^kiaJI UiLJIj 

Vli* <J^ <, L|^«lH iujj bfcJ^. j 


fji id►isui'yJ i3^ cili^LfcJI j> j-j ^ 

• <°1)« J-UJI c-UStfJI 

AjJV^aJl »ULiJt n jj-4 dlljS'j ijUif liCu UjJ Lf J j" 

^ l—* f |* J (j5 »l*_ l * jf oLjj .- fc . i l I loj U, t >« Y l L fjJl 

' -‘(0V)V^3tj 

. ■ ■ ' '-X 

^iliil ^gli (j* ji*. ^,v? 

JI (jJJ fJijll id^LuJI J S jjJi Oj*rt >ul* I jjl 

i>*—I—cr" jl ‘ * *^ljj (j* j—* 1*5 * 1 +*aj 

(J* jLmi! jjjjj • • A ji VI ill Soa.jJli ’ Jj -ill I fjM Jil il^l 

J>^iV < 1 >yj (£uJI j-l j * ( Ajjia II ) Jii«Jl <J juL jJI jj! jJjJf 

jj. * jujmIII JL&a. tfi * »t S_»1 jjjili ^Uu 

hs^- '—"I tW*- ^ l£—* ‘ u^Vf 0^ 

* ^fa *| LA 4-^lj 1*4 1+ 4 * 4* J f fJUJI jbll t t I 

* (°A)^_ilijJI i ii^ 4ilU> lPj 


Poincare, La vaJear dk scle^e^ P,. 27L 
Margenau, op. clt., P. 256. 

Brohowskj, op. cH. t PP. 136 - 8. 
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: Objectivity <j>> 

: 1 ^ i i 1 ijjao* j JAji Jj £jaI j aJV j ^11^ Ajt j- ~j- li 

aJVJIj i Aj^jKuJl aJVjJJj « ( * j - •* II y ^ ■ — jij--<V I aJVjJI 

* 1 aJV jJI J f AjjUUI 

lt* 4 * * Jt**^ ^ <—•iljjf aIVJI U.L. iU 

Jii IaIanJj Atljij lj a ^J UL^liW Ajftjiajlt iAJ i^fJI 

AjL . tf .jj Ajljl M l*lilt VI AaIj^ V f l«.ll ^Ij U AaaaJ I 

A lmi i>*«i)l 4 ^ 11 jxu A ■ if A t l At I J ■ * 1 <i| Jigl i ^ j * 

ijM A I^IL UljjJf t ^nil I j A t Cuioil |^iij 

^ i~‘~. -*y j j < j ^ 11 r j i <i uv i j t oLL*i) ^j -^ ji j* a A jijL ^^jji 

^.Lc. itLx^Jlj « ^>. T «~ 11 j^jk iilj < ^aLJI 

jIS _ *SlI JjJ ^ AiuLu J A . jf^Jlj f A^iialll I f A jlSi fjS I AmJI AjuUa 

l^jllayj isj^JI (J^aj kill j J£ « S jjij JI aXj^/ I 1 

yrtjjl ^jnjjLa* jl CiLjTnm * * ' "J U jj-A M ? I 

t ^ A ^| i a |\ ^ ^ jl <» standards of research 

* A^jdbAjiL ^IjlJI l+jl* J^ill y *j^l tr* W-*^ * 

^ g^ai Ji 4 A^t jj- ^ **\)M J j* <j4«-J 

4 ^klJl I^jIj ^j^toJU * If!> ■ J ^IjlJL liJ^ 

* <lLLil jl Aaa^jJlI f^iJI t>* Lfj^ UjJI Ijl V l V^ V 

fj*; AjIj <jjSj 

4 jl j fc 'fc I aJV-! 1 j 4 ^1 dlj jljl 

• 6jLi».lj lajijj u 1 n* - yj a* 4*JI Lr * 

i »-■>. -t I. if j- ~jl I oilS a uajKaaJI UVjJI dliaj 

AJVjJl dt - l * A^Jjhjl AJ^jJl J jS . -fc*u (ji VmL-JjJI 

4 < 341* J^*j f j^a aic ) jAjt ola— 
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ik) JjjumVI jl JU1I jl * (jitiaic) .Urtill jt 
* ^Jj id, JL*JJ L*£ <jltaJ[ i±.i -fc jiI (jfc ^Lai 

jlJf Hj Vl itit U^fVj jjjl (jl J4t 

<1 ■ * * Jfl * Lil ) ijjljJl JjljJI (JAJ Uirtlli J.MU 

Jl ^aju j aw i j a. ij ? ImI bajU jc Jil^uu pJLc, 

3* aJjuj 4j wia.jj V vi_1 jjjUl j^Jj 4 jiJJ loJ ^UJI 4 I>kV|j 

• l|iiaij jl 1 ^a*^u <j**JI *_iAlL Ail*!* *J\h M 4 jV * ^SK.UI aLmI 

U |-|~ ^ \ Ljk #-IaIaJI (j* (jj±iUll (j* JS* 

jl ijLu jlik^lj I (J*ii ij* j j'A I J IajI 

Xij ( fl ^)jjyLia. J^ij * |J .■ II )Uil JJJJ ^ Uji^j) 

^lu 4| a j (j* AaLjjI l 'j< DfUlUi^ g QLuuilj »- Jjk* ItS (j^U^U 

* Ifi* A -fc Ij ^ir. <*A_>xl) Xi ^lii 4fj^j (jA Wj * 

’ ("\ ' )<A*^Uj AjuIj* <JVu U|Li Jl_G aV 1 J l »jm dL 

(^Lul (jjJU, <4Jl** JjfcJ fj 4 " i U>X * JajOLM (Jaj a Lt rt ll (j\ Jj 

ji I J+l t ILj ^Lrtl U^jji i 4 ac.^aa^aU ^j l*rt ll j jwi Jl jj-4. 

* (joaSXJI Ia** 3 * a u. 1 ** L* 

*_■ Lai AjA\ jl L«t£jul -1*J jhJ <a£. jjl jjiVt j a j JI Ij4 It j 
l*£ j 0 j Lr ±Jf tit < ifj ^JaL Joj^-i tlf * fl*JJ IfA* JiUui 

AtiwitL COtnmU ja-aja y Lk JjSj (jl c Ajjliilj4 a Jjii 

** Iaj 4 ('\\)ji.1 i*lj ,j* * *J^ 

Jeffreys, op- clt., P- 61. ( 0 * 1 ) 

■ 1 * -* * pJ-mJI LJU 4 Jl ^uIjL (V) 

* YY * * ^La-II 

H. Poincar£, La valeur de la science, P. 262. (\\\ 



<JJaaM ol j wiLuiLi^b'yi j-4 Ji 1 ^jLi_j • li j~ul* 

* oU^ U ifi ^ Uau ^ L* iJj < yt 

image gross j ere l| «j‘• -■ ijj^a <jJmw Uj 

* <ii> o4* 

* iJIaaJI I .X* I jL^hMiJ p-IaJaJ) ^^*L* jUi^wV I JlhM 

(/» UjV 4lV * y_HJ i Uj » • V-J- * 4ifc j II I >A J 

U- 4 tr* 

jhfi j—ilj3 l* yDU. <>*j ( jW^ .5^ ) f-*jV^ *- k — 

< L | - -**■ gjlaiJl jjJ] «nj uuaj Aoilliil j wMhill djuL* ^JU- 

iij Lilf tii*j * ("lY)\l»» <j 1> ^f i* x .! (jc. L* Ji jj*■ — j 

£_»< <■ AiUql <aJ|L *> La j 1 *_■ kitjji* LajIj Cn»i.i 

jjJJ j i .<!> ^lil jaU <A*Li*Lll uJ I ^j“i-fc a U ji lj4j 

jic. jlL-JI ^j&aJI ^LaLI ^gM £ajj ^jaljjj jJjLia jyk- »ljJlJ J^lbVI 
jjLmj CiUjj *1 1 j LZjIjjjiAaJ t i Ij-iJI okjiAj> 

jjiJI CiIjJmIHj |jA <ij LL> < 4A|ll I j j Jil jLaJ I 

wjj4 j/U l+j f IjiWI ^rU- tfllj jl C*iyl !j—* Jji u^Ml ^ LI JiSl 

* CiLu^lj 

• jI _c JjiAj La I^jLj i 4JV*jJI AJ>4 < L^jL^aj f j\ a j Li 

^jA \mS c jaJI <AAt»II CAaLaaII Ulaj « yp-Jj ■ Jjij La£ * £,JA*W £jA 
’ Li II L fM Ui« L^jl Ajj^j iiJaL. 

*—^->11 ^ « ■« J. I - -w ■ / ■ . » * JL-a. <j\ jj-k-J 

Ibid., P. 267. ("VY) 

K. Mannheim, Ideology «od Utopia,^ P■ 27tt O?) 
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* UjhtiU « 1 -iij 1 t jfkill 4 IjlfC * I 4 IfcJ U £jjJJ ^iLJI 

* !^U*ii <ji£.4j *i a^^ojaU j ^LJ J jujajJI jic. jU^ISVI (jV «±Llijj 

ji* < 4 jc1 » A —LiJ Jji jJj t ^ 5La.j Li 

^*jj| ^ *II ji f!k- a*IU * ijil—** <AIj Ulj 

Cjl*j J>4 Ajji Lr^ J*J * 

< i/» j 4iXt jl*- 1*1* <£^ ) 

r* 1 j * '-j 1 4 1 >I>U 4*^A ^jImj « ^ Sj JI 4i£. jjUJj uaUJI 

* 4-*-1^1 

* ! I yj ■ -~ »Lfc allJl f jA +m A 4_ULLa Lajjfca <*Jw * H kjl lj 

1 ^ i i o tl l^^Ui ^il Jj • If iiiVS fjii i*—Milj wUil^Silj 

4 Ij aSjL* 1 I_)l jl»•fc I » L*jl j * l * JI gj*JJ ^_4 ^Lu) jjV 

L f+ U j j .ii * ^j-UJI uHj « > *H ji*Ili J w**^ vr*J 

jUl jJI 4u. in 11 Ajll *»»^l <4itL-iJ) ^plkil JK. t faib lma 

* AmjILu j jii iJJ Q-i-fctl liajjj ^ jJI 

* * * 


: 4t^l> *_LVJ - t 

* fjtfjjilt (-») * (<j) * ( l ) 

‘ OlfjIulJ (*) * Ufilj-iJI ( •» ) 

: Scientific Facts iaiiil gllijif ( 1) 

j ,*—• U*. jj£ ^1 iiti-k II UJmI^ 

<ijjj L* L*^la dU+i * <-y-UJI ^jli jJL> ^—» LJ. IojLu I**).- ^ 

‘ ^ L* OF *^Si*J <i uA . L»J < ^ fjijl J>.j 

* J 4 * ^k 1 £_lj—;l 4 jJt >J LS 3 £ l j* L* ^.‘J *j 

♦4 ** </• cj^l £ I j^3U fj jL * j ol^ <i^j jJSLa-i j4la.ll 

* Cm 4 ol*t£ jju 


(f l* JI Aihli —- W ^) 
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t juVilj j t ijj .0 3^* ■ jUaJI <yy*\ ^IjjYlJ 

A J « tiijl jaJlj Jil - iLail 3* u »«'* ** . ^ L* 3*-* 3 * < ^ l -t~L^. V i L-fil*. 

11 J 1 I Jl jl » JJ - — ^ liij pJaluj k_4J JJJ uiJj La L^ih t 

tjL***Yl 1| A- t ^UMJ t_Jl J_aJt (^jJI J* JLaaJU ■ ^JYoJIj 

I—*U*jj t l 3* <J->1 AiulaJI £jl^ji oLLju Lf-iJ 

* <il aJ 3lw r jLaJ. 

^LajYI A—*ili.j ^iLuJI A— ljU. J\ —-*AJi ajj—JU ^oJI £_I-uYJ J 

* tJ^Yl 3* y» p-UJl (ji ►> j— 

C ■ »l /-XI ^ j*LJ I A -jjL*. LaIA 

* <*aikJI 3* ■ n J^UJIj 

^| i^Jlj * -*J itlil A _ I tJ u ^j£. 3^"J* ^jL^jVI <ajL*. L)j 

i_JUu | !^ yil l|K »m j j l. jjS ja ftJjOAi £jL1j it . - j a II ^jJl 

• jj_Ajl 

JSL■ J <—Sj Jl ^— LiaJ * f 1 « H ^ 3 s 

* <k^A J Li 5/1 JjJ—^ ■ 3iJ) £_IojYI 3*. ^ al'^j * 

J—^^ 3* oLL>-*. ^jOLju < jU*JI Jja^^a LaS * Aiii^Jl ui*lS >*j 
Ajlljjl i 3* ^j Y Ajl LaS . Lf jj*. i 3*j * >*Yl ^jJi fi** 

CjUu**S 3* 4-Li*2 La ^1 UjjUiaj »J—; * *—A>^ 

t^-L—JI ji ^ijS a —o' 1 iV 3^' 3* ^ ^ 

* nj |jILi * i^iJI 4 iaLa AhuLoa ■— iiLi~i» yl yjj 

trans-subjective ^1 ill La ^ « J>«-» l*£ < a » a 1 >II 

* (A 1 )dJj^ ^uiAj 3 ^ 3* U.ujjbj tr^l *** * * u*1 A *-J u^lj 

Balwln, art. fact in : Dictionary of Philosophy and (Ai) 
Phychology. 
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* jjk AjaIw W p jJLt >-i^ ^LiUj 

>—i L liS ti VJ Jjiu jl Ja. ■!> V ciL j L* 11 j jj iljiJI jl l_o! j JlL 

iju ySJj * ifuX sy «jjjj* « £jUj 

J j J j JI jj£j ^jl a-i Vj • IjjJj. ^aJ <ijiUI LkJ 4 >ji» L* jl 

* U*. 1 , ' l**i 1—fiuu oL . fcU * * 4j^J jLOVI y 

* jl^^l jj—( jiJl aJVjJJ j4 £jLSjJJj c,LkL*-lI l—i* 

jJ-Vj 4 jlui^j 1 40 Ai JLur.L j *o_*JLj £jlijJf oUdj ^ju wiiaij 

UJ-'* 1"^** t#* * JjU l L_fj UjjJ^j c*L—ikiJl ^^Ac. ..a- ^ jJl 1o_JI 

* * _ >* ! il ^jli^JI ij±*j • ji >!- UUa U jjjLi oil * 

LT^J JamsUaJI ^ A — i , -fc *. .u % LbJliu *Ll * i -fc .A 

ipJlcJI J L_fJjp L« jfl AjjlXll LaI ’ j tAAaJ l 104 jr jt_x iJVj ^ LfJ 

' qaLI jiitM 4jll'fcj Laj * Ujjc * CaLaIaI 

i ajit Ajua j <ktj^aj 4 j ^Vilul 

^a jjluj cuaJ A— oi l oJJ A— ibftll (JLa. a^ I ■ JL^taL* 

itUoJj <*jjl j C<1 jil« Afl Lluu'ilj ilil I JO L+l ^ 

^* II tjjj ISjSima <^j£a {j£*a La < pj—fcJi J—^J JjLaj 

L JlLa 4,jlf Liiijl La Lc-jOja )Uua« ^—I 

* Ojfc jfcttjU 


Oc j*ajtl tdJlj JNr»... 1 jl I O — * l— 4^1 fc (jjl Jfl 

AjjIaJJ « ^A 4 AUI 4 AJ (jl ^UsI*aI jjIa Aaj-Laa 

pi nil L V JLaJI a — *uL l j t>* 

J^aO ^jA l_+J Jjjj LaJ £iij£ 1 . |i*Aj j 4 ok Jj « Lii cJLl. 

pi_Jl j\ -L*ii Ajj>£. ^ Oil V ^IjjJli * 4 -cuUa J—O 

* jLLVl tdij 4-J U. I L 1 | M * * 1 t_J" l-4i ^ * * .AaJjA I f AA^A-A-LI 




** J 4* .^ ^tlil ( j i< J*JI jA jiuj 

(j-k i |V» i^A >,* c <ht*di oij * « j i u 

a*Ji\ * ‘ j-* Jl AjjJifclll j-fcj Jl 

^■ii ail Lm j L^J <*j 1 j jjli 

<ji^j *■"' >11 Jajl i m jl Li& C Aj^Util 

l|) A jJtj t jJJU a >\ ir jl^ ij^Ij <t/uj y^jVl Jl (^U**^Jl 

A .XK laj^-t*- <> 1k,1 yijVl Jl 4-^.JI J.>-J U JSl ^oJI <> 

» « t jjjili » Jj ij ^1 ■ 11 <J 1—i+i 

( liliu ) <Lalll J 4 1 ,~i -h- * mj a—i I jj j - j IjjL& J Ji*^» 

<jJij iiujhj < Jl a—j relevance 


JS jjja- » i u* Jl I— l la. L-1L- « Jjli * £* 

J > *m ■a— i (5 jU I jl* * 1 * 1 *. J (# j—* Jc- <jl l « *M ■ 

<jJbjJI i.—AjJ - A JaOU 0j J 1 — j j w iiJ j pj ijl I j— * * AjIjSiA* jJ 
(jj*» * — * jL lmiJI j Jl J >*■ ! > I 

Ja <• ol^KiliVl J AiljS-J* * * Jl 

J* 4_fcuOUI J UL-ii JJI OU J* j£*UI *J 

uwtti ^jaj Lfjl i i Jki L ijlt Jiij <j 1 uj° »-0 " ‘ ajI jSi* 

J til <>* c*mjJ i—fii (J * ("W)ij j** ^ JJi c*iJill if* \ V^ * * 


Russell, op. cit., PP, 58 - 60. 0 *) 

W. Cannon, “The Role of Chance in Discovery*’, in 0"\) 
Greaiivlty and The Individual, edited by Stein and Heinzc, P* 70. 
quoted in: Bronowski, Science and Human Values,. (\V) 
P. 25 
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UjU lidAjl * (jlJ*i S LiJaJil ^ic * <jaUJI ^JJ 

«■ jjj jjj > A J> 4 ^JLaJl idJj ^ijj 4lu 

JS -Uiu»J ^ L - 1*1 Jli * Ij i X- * fJ killj yiij t ^1 <jkLaI 

< njVf 4 »lj jLvJf (J liii 4_a.lilJl kLjy yl I JiJ \ £llj£ * 

^gjf * JJ J Jj V A-^lilJl <jV jIamjI jJu cij^u ^*1 Ij -4> 
d>*J 1—#i* J—■-» —Ij * jJ Uik ll 

jj 4_*.L»jJI J>jlf 4 lirfxll ll^jjl j4 *JjJ* 4—j a tr. 0*llj U jjt 

* J>» J ‘ J>* *_>!»** (X* AjuuZ jjlll *J—ill 

^^Aa.j 4 jJ fc AjJIj jjJl IjjiLIf wj( ik I cJ^U 1 »A 

JjI— ujl > iu^..II (j-* ^ujj ’ ^-*~ill ^ jj}* ^1 ki l l 

4_iuitl SoLl ^ < « iilAJ.1 JjUUJI j ( £ jjjll lJ i S j-a ^II J>1—£JI 

u J*Jl C-iiUj jl*L-}Vl Ja*1; isllj —*. Ai*iLj aAUaa ^ 

* UiLal US ^jluVlj 

I 1*1,| *_ *jjU‘ 4 &jS* U« CiumJ 4_ ^ I* H jJl J 

Ji-jl 1 jl VI t. _i«lf ^lu If) (jj£U *J iIijaj < 4—jSja <Jj f 4 J>l« y 

* o-UiLi UjU A (^lutk 1—fj Juj U JjJilJI \ | _fclr 

UjSj JjL US < jtjiJI •L-wiVl > jl ljjSjIII I j—* j 

J|J«U € JjliMjill > yll AijLUf 4—U^i-lli * ^ I )J| J- kj £<1*A £-* 
jfi * iijlu i—uojSi* j t rtltf j -Uj_^ ^ f>—E « * > 1 Y 

Ullu d^JUj < jl uVl Lp^jJ JiJ a Jj * *—Ej—“J 

* (^A)* 4 * ^Jl jflUiU 

>U > jl »L_2j XJL^. fji jl Sjjla* XJ*j5 V ^-ilS^JIj 
« f I !*■ “I»J 4 I* Lit <j yd\ 1 r lijSJ * O (TA) 

* \ ' * ^Ui I 



<- >*** j jjjj-IJI i>* jil jj t>* j— e Vj * ^Lij LfAAA^j (jJjl 

o i_tk», l 1 |Uijj I^aaj ^LLVI L^iLij^A CiLkall 

* <La 1> II £jUjJI jit -k 1 Jj I ^fcllll (j£jfcJ I J| tl t fj Lft) 

L* Ja ^jJI u^iJ <j1 C f^i <—<-*il _jJI jjit Lam*i J L <*j j 

<lt wiJaL (_fjJl a-L—U jJk Jj. ^ j-U * l—Iti * *jSaJI « llt » 

u^*f ( 1 ^ ^ uyyjj- 1 ^ ^J-* Cr* l t j ^-H^ t£^ ^J*JI 

^L*ll * 1_tlj t A \Ja CtwjJ ^ uJL> vt <Jt 

Cli UC j* dVfc* i jl ull jit fcl wu I J*m <i1 A_ii i_jjj pj fg jjl 

^ !.. L*V I j j^V 1 j jL--^-aS/ 1 e> a iJlk* 

jjfc nLjljJI « jU*J l * a-t—-LI ,JjSj ilrta» l- a * L^^»j jLu ^ 1* *-/ . I 

A »j‘* ■ ^ill *t_LLi * a 3.1, 11 oUlmJI ■ A Lw i 

iijJI J—+* If* (jJL—^ t—tl W - j i n* * jl J—it *—*jlj 

* *UU A ^1.1 1 


i—»aSjlJI uW j J£ , i LL*j jl ^it^iuu V JjLJI A 1 I j 
3^1 jL ~»>^ liiL aaJVjJI iifc >_ij^H _***» j i <iSJj * oJljJJ 
w* j j Lj i— L luu omJ a »UH <*31^]I y'V dijj * £jLiJI idljjYl 

* j »«An Oi*** Ci ^ a M J j « (jJI J > u 


Iaj J > a n jjjJI constructs uL 0 jjiilj AmmjL < i* l till 

JLkJI i—■ j>L j Vj * illata ■•■V > ~^tl ^ ^ < 3 ^*- 

JjjJa jjt L^jJI J— i j . j-tiLill uJj aIU ^ *aa * 

* &JDJ) T1 j ** Jl* I LL j** jjjJI 

a a xm tI U 11 >mi‘i jju V f Vl 6 ^a JSJ • a u LII <-il jJlj 

—II ■ jLSj i j < Tycho Brahe »■ a * « ■• ■> H 


* jA ♦< 


IjJ ijjjiLl ljl!k <1 IkktLu J—uu 




tfb U^jj * I Jj—^ . » » * *-*U 

* (*^)tf jl*" jl^* lH Jj^ U*jVI « ^4?£ * 

(j*<L*«l * ^*U1 I <ajI^JIj JiiJl ajliIjJI j 

J+J • AiJ (jij * Alajij ^ f-UJI lA^J l—H <*-U) C>* 

^jJl £jU^11 6j\ .j'i■* I JlJL# Jjjlajl ^lt Jajli La 'if l#iUi 

* (V ■ }ij*JI A.uif Li ^ jjJW <bd^ULi jkiaj 

d>* * i ui^Ij (jiiJ oJJ) db jt l-ij jij 

aiIoa) J^.1 j** j mm jjjl L4 * Ijj {j* *-AAf _ * (^aJf £ Ij^yi 

<i^u (j£. i i(3> i OaUaJI iiul^ IjIj * * aaLJI oLlc.J 

jjLju V L-jjliUk*wl (jl LJ.Ua * lijU«L tV J k* II *j -*' »H /ujlijJl 

£j a».,-:JL < ^LL LoJL iU£-iJajJJ j> * l^alijJJ dU A >».m. * JLj 

dij ^"■*.-' t jl j ^ 4J V UjI ^£j £ >l -> 1 j LI ul JiLuJl »)j. fl l jl 
iJkaJI ^rjUjJI jl A—xukJI Sjil If Li 4 >L-aklj t 4 i l 

(V\)AAj*ll ^L1 A, ■ K<mM « * jjl jl*j ^IjJI ^A ( Ji LkJ l jl ) 

AmU{ £jL5jJf pLuijL aJ fJ_jJf J*j 6j 1 lV> ^Jjjl 

■L-Uj <£j—II .‘‘tik J U • J -. -» JI ji < - i NS , . J JIj ^1 

Aaj cj«Jj * *ju>* <JSjjU jjt liiai yl OjV LmUJI £atfjJI AjjL 

dlij ^ *aili US * AjjI—L Jajj j j jv* jjjJ f J —*fV ^ 

\-v il l -U 4 u J* 4. t>L- I^jl *J| ** j iIiLaIjIiI j < A i***4 UlS^l »LiuVl 
4 AllUI < AlLuljj IjU >utu l.a 1 14 i ifAjjj 


Poincard, La Vainer de la Science, P. 233. (V-> 

M. Cohen and E. Nagel, op- ctt M P* 391. ( vx ) 

N. Hanson, Patterns of Discovery. O') 

: ^ jj^.U (V^) 

M. Pyke, Bonndarles of Science, P. 10. 
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f-1 <jt * a oijll A - L>*J 

L*JJ. . -fcj (jlJl Lr * £|lj «dlaij * l 11*1 ^ajliij aKA* X *j (jSj 

* JJ Uiw tjj-k* uj^ jm^Ij ' umII 

V| J*a Sj < AjoJI AjU. l^ilku ipLutjil ^*.1 ^’** “ jjAj 

Jj_JL L«£ « u*JI t^lalaJli * uiU.1 d)jj »lijJI 
u*f 3* j *s H (j* <j£k* j « X —*■ w o ijiil *m * « ^jjj * 

joEli ^uabioJI (jliJll j j> 4J llAj * l+l iiij lf4Jjlj4j * jjtjJI Jja 
wLJuil (ju y* jLu^Vl (j* *i 4 ^U. *■ c»J1 fjM 

j a Ln^m J\Ti * jji (j^ JiL L> • 

c Ajlc- ■ 4 4jiUw f^j2I ft j |i 4 AmIc £-113 j ,jA wtf A y* 

4 **llj <jV ( -y*-* AjjUu jjAlf. a A—ftllj » AjI 

vj^JLAll ufjC jij uanJI A — j a jj (^i kJ * <J Ai ^i 'll l-4^1 

• (Vr>L^ J 

yff U-Ull {£Jm Uftk 11 ^alijjl kiUfr ^jUilj 

j j lllj ^Mwi l IfiA t ij^U <j j J jmJI ^llijil ..-.La K-> 

u 1 A-ki. l i_i">j!t L 4 jjSjSj « AijUtjj £ 1 all (j* 

U yialki |ju jl jliyl ^j-k. t wkl^VI dt j*JU J—dllt 

4 ajUJI dt ^j j •*■ 

V^AjSjj L^ it l 4 Laj * ijj. iil 

<«t> uuijj jA j 4 jUkJI jj.lt fit 111 ^jjLuu^l fJjjVI Aii JaJj 

(_5«jJI uUftJ.l ^Jljll v^UjSLi jjU&jI a o>jS ^luLu c »Lii SjIc.1 1 
• Uilia aj a UJI IjJ\ jl\ jiAi dJjjj * a ..ji jiiill Jlj 

4 "V _ vo c £^1 iijtti< £kill , (W) 
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t J^llil Ifulli J*‘ ** a CjUlalil jl Jf y4 * j^U 

il u fc L* * j^iLJ.1 u <ft^*iJl lij^j ilij-fc 3* J1 4 I 

jl ULul J -1 * > ^ull i l ifcilli » t>- tP 4 

UljJl jjLvjj V >ju*j 1 —|1« ^ujuI) ^ui! jl 

IjJ I^JjLu It ^jJt a I itll * wmtAi \j mJj A ja 1« II 

JfeJJM *J 

U*1 - * II i_jl Lf^ «_uL»JI jj£ l >* U II itlljMj 

^UJIj ^^aJb Lulj ^_uj 3^ t* Ijt ^i*J( Ja j 3 V * J 

uU il * 1. * 1 SjLr-L# VI dJj ^ju Vj * y* U 4 ,i < 

^jJl i^jjl ^ (ji ;3>UlI S^iUI d 1 jjja ill* yjC 

* bjiu V >^‘1^ I* i^j^u 4 -»i 

i 

: Concepts CiU^ |ilt (u) 

4 f fj ■#*!! * g 1 L«a * ^Ia 4 *iwV 34 JL 3 aj VjI 3 ^*i 3 I J >m 

I—U 14.*^—Hum ^1 concept * JUll 3^ l_s^. lj 

<JVj (*) intension « f ■ itil > tflt Jnil jkUl ^ii 
* extension ttfi ^4 ^*1 ^<Uu ^ILa^l VjUi l| !«--*■* 

( cj i ,|A i I ) iIj 1 > i i*> 11 3 * * ■ jltLi 1 l* concept j j -a* ^^14 Uli 

jj**** <3 i 1 ^ k -*^f l^ jJi <>*I>»JJ jl 

Jil t 4j LiAJ j 4 ti—4 ^1 +\ kkm S/I l* 

jl^jl ^lc 4 * j * Ci l lta <C j-4 *-* 4 . ‘ 1 * I pi*" • Jj >—'* 


* connotation ^Jl LjU»1 ^jSj <*) 

• denotation ^1 Ul^*.l ^jSa (* r ) 


- NAo ^ 




i r* J jl jftlj ‘ f Jf * U ^ )j »«-»*> II (^jJI iZiIamJIj 

Lain jA * j ^ V11 IJ —A ,jJt ( JJ uuJlj * j \ *aUli jjAMU Jf 

* Aol dlji*i¥ ^ 1 * a j ^jJI yi &l‘« ■ ^jJl ^Kll Jjiil 

LikiiUI A i*Jillj jkil ^ is* jj * o~ »H uV Jj— 

. percept < _ r ^JI JjJU JalL. ^ CJ iLJl djoll 

K j ll* j L ^oJI j*j * jj *rf>ill JLy U1 

J^Lk ftUmoiju!^ <lli < <4jJjJf^4iklll l^lJV j 11 if 9 jlj {jl J*J «fj| * t 1 * 
ifu J ^JU J jjitUlj jj—LaaJl £j£l ■ V <. j^UI I C»U**jUll 

< j jio j AaK j> i yl J|5k*Jt I jji jlSj " ^ j 4*11 *- » .* iL yJI AjJojJt 

g lk*A4 IfJ JjjIm* (jl ^ic. t Jl^llL IfkNl^l llli*M •fc fjSJj 

* ^alfclf cmuII JL*-* Cl UliPj < ijiS 0*4 C-*U^J < 

: "Ui Jl JLiUjJ) (Jc <■ iti*j A uUI uLj^il 1 jjlj JU. LI ,jlc. J 

uiiili»ll ujI* ,jJt Lr ii*JI ll ■_. i 1 ■>. A _ O uJ*j ^ * If. r Li u* 

JiLj 4*11 (jj 6 jJffc CijUIj yiiL»JI 1 j—a ^ jot 

^Aiki <j1 L_J U ^A lj|Jj * JJ^ cMj-* V^* J! 

4 ilc. j 1 ij—Jl ijj^JI £—* j+ail <>* L-*jIj 

ji l jS —*4 u' 

^AuJI £jjjJI £-* ^jjUaiH Jo^-ai >a a- *l 

jt. J^i*lll <jV . ijUjJI J—^ J—* * ^ !k * 

Ca.jJ- Jj • wjjSJI J> J^=JI ,>jL 1 >J jLl^VL ^ *5/ cii*c* 

L^i-JI oUj^ill etto jjks -c^/il lo> cAj * 

Reichenbach * ^UlaaIJj > JjSj US c*ULa* ^ y 


_ \A“\ _ 




^ arbitray jj_I ^k, ^j-«^ t*U» ^ 


(V t )4jJla * OLiJ pji] I i.i*T- a .«■ ~j !*•-'■ S.t.‘>~ s -_,l■ k j*~ I I 


*7»**aJ j J imJ ^^-A (Jj < Aiiia 11 Ijai i«j V dJjj oL*j+*ilj 
^i hi * CjI—aJj ajiiilt t. 

t/iJI liijj l^Ua ^ jljJ I <-iLmJ| ^jm.^->-j 

4 o^LJI iij—jfcil 


* l+j U > (jjJl UL Sjjj.* ala!«J1 C’L»j+* 11 IjU 

°J—?-J L-fJ ‘ ^fM < Ifi^ljis 1+1 <*J 

* (V°)« * Jj*f Lui ■ AoJljjli/jM JpljJaJI dlJu ^jL^ jru»* 

4 itl .1 SjaiJI * iItLj|ijI Am ulal ^ fall I j-A jlEll {jC- tut .V ij 
« tlnjfj * a* J—" ’ o ±>j (jllf jl 

^lilij Uftj* mi Va 1—AjjJouJI * Li^-kiJ \ La— teJ Jjl j . -*j 

iil. *■*> (jl jSL-*j ' <V' AImj CiLj^Am (jt JAimj (jt£ < j A ilm ii 

sasaiHod£q,. V ajjU^j - Aj^ajJI 

4l5j ^ ^Jj * ^*11 til ^ ^1 U^aC <^Sk. V non fingo” 

( (jtiltj (jL*^J! Jaa ^jXII Cib jfil I ^ Jlij 

Sj Ul . ■* l+rt£j oaj J —i 5jiJ!j acceleration aIvCII ^ 

(5^JI Jil+li ^Jt^-JI ^U-JI xJj * (VAjajjjjJ! 

mr ** 

>• ' 


Heichenbach, H., The philosophical significance of The (Vi) 
Theory of Relativity, in: Albert Einstein, Philosopher-Scientist, 
P. 295. 

Pearson, The Grammar of Science, P, 218. (Vo> 

Einstein, Method of Science, in:.. The Structure of (VY, 
Scienflc Thought, edited by Madden, P. 82. 
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#1*—L. oj^j 4 ,mit * * <jjj^ » <»_>ti 

c-*tuv* <> 

t# lt * IjujI \ II * ajLj^Uj ^^iklJI 4 j. .aJ #^jL-U fictious 

^|iluil |jl ■ will 4 >*UII>1 * “-L «V I *■' * J jll I dllj ^4 

L>a *Jaji aa fjA Ji 4 ^iluiVl JUU a^A uIjKIjI t ^a^itlj 

Jjt 1*^ < Uj^j i«UJI * m<ilII ii^klJI yl ^iL * tU^allf f^yC. 

* 4 JLJI llfi'l <lli4 <Ljkj CtluJ^ jlli fjM * Ifu > I [ji^Tiul t 

»J O «* 4 _ I*aL*^ 1 ■“■! - Jl «»J ^jLu r- I I e ll ft Li IjJ ( ^*U gt C*1 >1 illl 

(fill UOA^JI (fJw.1! ijlftli (jl ( 4jUj|A*J (jjjol *(_£ jl-J4 £-* (Jjljljf 

Alkjl Lu gjjJ La 1 jl t J_..-h. ,jjL liLuil tjl .*a II JiUkiA JauJ 

* gJJU ulUj^i* A(_£jLl»* 1 tl 

Jl < i. rnn > l|'u JS j ijl^A. lljLtll & JJl gi I *n»«i V j 

< Lu— tii ^1 jl i i mLla1I jJLl^JI juIUI jl^jl < (UiVI * iHJ.'iSj 

uS-UI t-llL < cLa_j 41 * 1 I I ^UJI 

£—* t*JI L 44 I* J£ -Vt (^jj5 

UjIa^a <j! yt C gAu ini l ■ Jll fjM Jaj <j1 4j\£. I -!• J * 

<ua«1a«VI Cittj , | l ll [_y*» Nllu i^l — I (S 3* >M ^ (J^ — 

<]jL^a ^ L^it , i J} All S^VI cLL*ll > < * LSAllS-e^U 

* (VY)jU_^ff U^«aa 


l|LliSj 1 iaI* H cLaj+HI JjILIi jUlt^l (jit uujj jJj 

l^tl (^OUi-l ^ ^jS-ill L>^v 3 V 31 I < U^Al ^Lll 

■ t 1* * ■ ill» g£u V *»*L«* r lujlj ifani C*fc 1 * 1 * ^ 

jLlIl 4_»l gl ylll 4 j!a j+Mjkj CfjjjUJt CAj^IaI <-IajI£» L f i 


loc. cit. 


(VV) 
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J H l. 4 . »»U I Atm j ill Ajxg L^ JI 


Cxj S » tfail f j+*U a ujlall j.j*aaJI *j1 ^jj o*IL*Jl 

^Ljfi« (jit hUj 4j1 L*5k ‘ {YA)^luJI ill I <Lli aL^uj *juJLJI 

^lll a jlfcill Ajiilt >11 4L >la. *■) L tlj jt (jjjii 

i a I> > ui j^ all pJLxJI La^ * 4jalf JS ufejMiu 

<uUI j-*l jii jjL* Jj j^iaj Lf lil JjYI oL*uiil ^j-A « yjjai » CaUj^lA 

■* *- jl IjjaI » iaiu^j LajI a <JjJ dij La j>t ^jci < l|ikJI 


. jiiu V ijjUaj OjLa. ^1 **A*kJI 4ji IT* fjc. 

Ji. ^Jxi jj^ II daiajj i oLwaiij A JuJ I Y t ijjjal V J 

c jj-* lj| * I * > I|* La ^llJI *>^nKtll »jiiJI jjJk 4 J4j t ^l Uat l *UJ4 
^jti j »• 1 1 ^ jUU 4 U*Uia 4AiAan AjjIiIi Aj!^ 4 J lU l ^£.J 4 aX^J 

* (YA)Jj^L*JI 


Ij^Ioa *i *$jlmt jjji* (jl Y 4 _laL^JI (j^ lj^ jIm j 

Lax « (jjlfcajal 1 JaLaLj * Ija IjI£ajI (jl X—J V <Jj < <ja 

j .fr~rwl IjL k \ ,|^1^ jJJU jl LljLuiJ 4 -»_n> Irt dJli-4 ,jlS 1 jl 

* ajS ^oll jl -aaYI j\ j^ajuJI idLlj djj j^jix I_uajj « LtjL» j|ia 
~ f . - vl j * (A * )< aL^J! <iaLkAjJI JLJJl JiLu r j mUII ^j\j ljjjA» \ Jj 

* QJywoJt p-ajUJI J^A _ r *» £Ji _ t *» Jt 4JA 


■ a I .V^l l ii^aj jlS 1«j[ « IflJi i.Mtll j*a i ll (j^ J J * 

AjojJI « *■■ JJ il J I J-*Ijk f-|i ^ - V <jill oUjfiJ.1 jlSljlj 


Frank, P. why Do Scientists and philosophes so often (YA) 
disagree About the Merits of a New Theory?, in: 
Philosophy of Science, edited hy Weiner P. 477. 

* i \ ^ . ijuJaJI fit j^aJ < .dttilj (jjliail (YA) 
Einstein, op. cit., P. 83. (A*) 
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(jjA-ll \ il ^jlJI 1 » ^ I 

dJI I j jU*lI jj-* <jL|_J( ijivJI JbL«j * Ujii. jiil 
kills L - ** j i ^jUli a •■! t_» jjl ^i^jJI —L 

• oLfc j—fill 

Ijiw Jj * wilUl l|l ^ i wfcl^l <—XkUl illlftjf bll 4 Uj. j 

^j^illlj JjJjuJIj ^i-fcirt’i11 w*Vlj ■ oL >l<»r ^ p jjij ^1 

*■ i u ^ -H (j*- j^ L a JI 1 J w jV I ^jJIj ^ ■ ‘--11 1_ | ■ <Ju jj-* I 
«■ jj ji Sl Ufi) VI - Jfjli-VJ ul + »l jkij 

Ujjei t>* *- ^jU^II 

^iSJl aJ^ajij < pi jJI oIjc.I- ul killjj ^aj * jjt l j+ 11 

4ulaJI J — »»p 1 < * l‘-**^J <jI^A l u (_f J-l I 

* L»la uul j liL«j] A > ■>*> ^lft * I ^»*** 

: Ul*1I <■*) 

i—p favr > j^iii * j^*i l (_ 5 j 

* ijj hi jl jjili A— _ « .*!■ 11 pjlj^JI C*±-* oUV.—*JJ 

(j-fc LJ-* j Jw j 1—fJ pilaJI I.ijvll^a. yl l*j—i* dij 

kiU> ^|AJ * alftllj u J U*) Jlw S i L=a4j * > 1 ajl jl 3i_^* 

Jfc-fcjj t pJlaJl pfi fjA jilu! *LpSl jl j lijfc I ^fA * J_p| J^jJI j o 1 k^k * 1 1 
_ju J| ^SLi^JI uiuilj A A j Jirtll uu* ^ 

jl 1 4 — III L* l jl t*j, — aaj j\ 4~j>JL L i \ -i ij 1 1 

* IflS^ 

jjlaJ yl U^*f g-fSlt a ^ ** » (_f jJi pxc-njJlj 

olji Uf 1 Vic. Jitij A | pj‘ ^jJI jL -j‘>aV L* VI kill j Jivij Vj < 



A jua < I jAj * (A\ Jjill Jt it I JLum 1^*4 t AmojI 

interpolation I 4 ^UJI ^^ill l jli * « ^ISjl J*-*i » 
bt^jJ Ja-kj i |jaj ^a.jji <yi ^jill 3Jj*iLI ^Li^JI 

jJII 4 ^i»ViM L~i II 14 4 JJJU (^jaLa 1 jl * I* • oIjki £yk. 1 U 

l.llin l jl—1 ^ JijJl ^ilijl! I | l Lid ^1 JaillJI fj£J I ^2 k~‘ * ~* U 
LlU^ J *JJ V I a 1—1 ^ Aa£. LI j C>UljuVl jl LaI ^Jl JaLUl 

i.uyj S I jjiiiL ^4 - oU.jjuJI .1 . v i*aj 14 * \ '“-j* jl 

t IJlLa till JAtlJ jl < ik^mj LuL Jp-LaJI 1.1, A ( AjjI <^j t 

ij—4 t# ir. 1. 1 ■■* yjSj aJ ^iaij bl At^-Oi JjLaJ ^.ill ^ Lill 

* (AY)j_ 


J* •* ■ “ » * fI*Jl v* ^laaV I * ■-* ^ 

if* »a —* < il»-fcU JilaiJI fje. uLtfi tF |4 * £ la— jVI Ljj^u 
« J i»'» isA k-jj ^Ji auj Lj. at ^jlUl 

Ais (U*^ a if Ull Aj (5 all jA I Jl*j— a. L-iAjj aj^lJI ^kal 

jk A , jjjlt I 1 fl Uieoix:.. ^ —aj La_^a ^^iil 

< *Aii>vlJI ujl^iI i 11 ^jajj (^Ul ^aLIIJI aa^i * 1 ^L»uAa 

r Ja- k j 1 lajj jjiJI * U il II jjSj jjV 

^jlijJ] idh jjLu L« yLt^AN a .i&lj * <aa 1 LI ^^iil jwLU 


Poincar6, La Science et Thypothese, P. 138. (A\) 

Ibid., P. 138. (At) 

AA^Jujf 4 J / t IjJ I jaa-aa 4 AaIlA^aJI # 1|aaJ.JJ L*_^a 1 (*) 

* ^'1 a - L> j i * j k aj ^jjJI ^a— aLijJl aa jJ&jJ \ ^ jV Li theory 

Aa^UJI LaIj j mu iSJjy^* jk l— j ^ >U 1 ■ t » kjk*Ai 

'• t ‘ * 1 fl Jjj L-JI Jit 4 4 aA^Ja H jjjl LaIa^.1 ^jajaJ j * -iJLJ l | 1 a .rti l 

* j\ I j kd U i 1 j oLajaaIajJ! 



Jj & Jl L j jYill (jit I^jI A.jlif i^iij jjJI 

• j* ■»*. IjUi 

* L&UjIj 4jj>a* A.K»m 1 I ^jc. j^w> 

OjlAJJ ^AA (jA JUi * Ld1| L*JJ Ulilll jliAl 

» (J«J^ tjij—*JLi * jUJ ijU^j L*a Lit ^J) 

P L^mj ' iij ^mj^I Itjj ji* ^4 til*4 XiS* ■* t U* j*i Li 

Lf^ijAA uIma^uaj (jAjiJI ,jC. IfJkC. La IfLijvd <KaHD 

U* a*j 4 jL* ^^4Lii^Ji y4^au jj**» * 4 1 i i *a« U 

(AT *>«¥ U i » 4 »*fc Ij t <aLjI I ^U^JI 

kUft (jA* (jjfc jli>j 4 Kid*ll L»>jUa 3La, <y i »> (jil jji <il LdS 

jl g l- i J ^ f (5^>—A-1 *-*jU»j 4j fcJJ u^j^jiij 4 J^A J*~>* * 

L 4 JV 4i *i^ alll wiaJLm»\/Ij I ^jjD jajLaaj oLSuwa J rt S 

jt ^Lim L 44 I LaS 4 oKiUI Ja LfuliSj t I^aaa^La .V I ai II 

^jIa-II JS l+i ^a ^a ia^jj organizing 4 »(£jLa* jji» 

^*>‘-r Lf iH 4n«-UI <a*4^|I JLUa <jajJ ^lll ^ L+*V i fc » V ^ 

^iLiU (jl 4 a1a1 j^a 1j4j 4 iJAjJJ 4 KuU. 4■ t~> aL 1 yl 

wMfcjJl ^i ^fu -4-A> U jfc fcj i jl pjJj jjlil 4fAjll Jf-kAA 

UiuA Vi -AA 44 *ajj CS jJI aLajI fj* 

^ I— 1 1 Ja.^* ‘ 4 iilaj I .‘‘tAfclf Ja-Ija [ | lL K ai ^Ul J j J '* * 

q^jj worker J*bJI <ili 4 x +i l ^ULaI 

^4 *-il£ jo-4, ^ i a j £*L <^1* jl - L—U 04 ^ I J—i W* jJ-3± lA 

jjjj Ci^j J3ji oli * *Ab&j £jj 2 L 1 <U- 


Brown and Ghiselli, Scientific mctbod In Psychology, (AT> 
P, 153. 
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4 »i - i jl * g 

i| iL f JJjC ij±J+ ifl*- 1±+*S ^IJI ^1 Jj 

i C\UjU {f jit AmAaI t AA^«If l|4 ^J>UI ^rJw.p, 

(i* ^ CJ^ U^ tf* , L t J <- i* AL i Aj Lf iuij La Aj* jmj uyj 

* fcWa J>U> 


4* <JaJt ^al^ill ( j ) 

< itj S (Jluj i jljlJlj p-^^l J >f jij Ai *J ^jL 

* U+j ^jtianj AjjJij U^jLl J»>'a._» * ■ CjLjj^ I J 

1 **L .Jl J »_» jJl « ■ ^ IJ * * JjAj l*i . y > LjJ f jj w < j^ bj 
4 G^* ^ uj^« tjJ < jlj£»j wUiiJj ^lL ~ ii M l 

J m y jj < C i Nj ii rtifit ) (jj*- jWa ijij * A j&J AjLc 

< j ~ » 'fc jmhS * JuUUi ^jj p » a> ,%-m u»lul 

* (Afl)^uull (j-«. <Lij Aoilc- <ijj JjL«j ^ill Aujj L»JL» <AiL^^I 
uftjuM doctrines , iaI i% aajjI jt « j^jjI ji « 

I |L» |JjVl wkiui • AmIaJI <^1^1 a ■ LJjL (jC. #1 JV I » 6 ^ifcJ fjt 

^ 44 L^aj c*L«m jt jjuuj « Wiki) ^j i mman ent « 11 »Ia-» * gjiUll 
L* k Ux.j t A ajiLII fjM LLi. .1 a jj t* lu Jl —..ui fjill Aj J bJtai II *1—I 
lift ^l«- u^iUJLi * aLIjUI IfjLiVx. Jl^)ju vSlt oUaL* 

yii <J_il all Aialui,! t^ill^t ..* JI JbLaj^ ^Ij Ja«j * 

IjC. i i«ii£ ^Ul *L*iVI oL*ju. JU Jjiil <5^jJI 1 i* <Lj**j**iJ 4 »V*iVl 
»J. ,^*; AaL*I jJI L^liXc ^jlj 4 Ajjilali L+UiXc <X A Iflulji 

Ibid., P. 159. < A *> 

Whiteread, Adventures of Ideas, P. 139. ( Ao ) 
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(^l«JI aLJi — MT ^) 




• ^ ^ --a. likljj ^ 4 j < l+i 1 »IH 


yW ■ ■.iposetl ( 11 * 1 4* * yjiliJI y^ yllUl 

y" > JLiJI u ^l , i< JI yfc TM u> J * n y^ <1 yw^i liliilj * <** »Ul 

l*** <5^ f+i V,j * 

1 | »J i ljil <mIjJ <j\j i"!*^ • -*■ H >*11~» £jLiij ijLiuS I jjg if * i V j * j^l 

dLL» ^ *Ai bj * 4 jinll y **> -i , fr -t | > ia y£ yAjIjill « XtitS ^ 

yl A>xi l « ^ij*4 * gj j f. I J—. i j * y+J) ykl^J yLu'il (j* Ljj^d I H 
y* Oyli—yli dlj^J * < -Ui Jii y* ija jj k* yyj^i -»JI yjjU 

(AY) ijIf ijlj'i <tUj jA yJJLtJI y lj ijljjf I 


jl ^|J il Jl I it j V*V»J| ^aljj Jm 4 «>1UJI tuJI jilj 

r iiAlj <kiaklj cU^ju jllif.V Ll ^iiLjallli« CilAil« ^Jl <jlij--> 

y^ J* artyll -A .it I llila ClijJ <1 *JaLj <JJI J^AJJ yl li jl 

Uij ‘ (AA^LauiVI ^jlji y* OJiltVl LJ, « ■ j>rtj 4 jjjl_iJl 

1 <>if 1 ■ tftljM Ijwnt'l r yl V <J«lJ yJjlilLi i £jlyjl 

jjt j j mii l tj_* yA*_ij • conventional interpretation 

* * * » »L II j ....*7 yjt y ■»- H I 6 LjIMJ ^jjl ply^H 

jl Aj^iLl* A —laa^La <±\ y4l ,J.- t rt iu jlSi'i'l y* 3 ~ “~ * 0^*^ 

■JjU^LyJIJ IL^ajUaII yi Jj U Jj-i yU. * £-il J y*V <A± * d*i* 

fJLnil y II £J Jl -*Aj i3«» ' » n tijLli.1 yi J^aic. <aaJ 

. jjl^S JXfc <iL— aLj * « jA 1 * > l/m *I y^ * (A^JyiLjj^JI 

j!yji yi ■ LfcS . y t U II yjiL-ilLj <—il*lLl J£j ^ 


Ibid,. PP. 142-4. 
Ibid., PP. 144 - 5. 
Ibid., P. 147. 


<A1) 

(AV) 

(AA) 

(A\> 
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4 jAj 


is ciii 


iiij*jtl a— i »lai*jl yV . ^jaljVl lla.jJUl U Ijla 

Aljjl tf S»J 4 4a.j l * aJ I 4jL^jdlLll CjlaAlyaiV l ^ ^ lJI j^aj a—■ i 


i ^Jl *L J( j—»- i V _>-*V! 

I *|ltj ^Lxljj i>J Jj • j__kVI yjj jjiUJJ 


—iJI 

t®lj ' J^'j 

IJJ rfi l * |l A JS Lu 


^ La iljVI y* dLi (jl yt XtAl Ij-* * Law«Ll UylAJ ^UaJ V 
(jl yJL. ^ I ■ *aVI o—LLi Luj ^j-Jl »LL fcilj * JLL^jJl «iUj 

jL■ >V I yji V tloa j ,*Jl jJf ji*>aa Lilai I >1 >E Jju Uj JI (jaaljUl 
jl ala J^a »Ija* IfJ fJLc Jaj JjJ aA ^AjI Jj If if V jlwu 

ylll i ylfairt JjL U£ i C <aaj.k , ~w ll J^aal^ill m jjJI (dial * tijli, ^ 

Ldlylt ytLaltl jj OjL^j’Ij * fJUJI yaujI ujlw 

’ * )i»jllllj yaUllj AjyJLuJl ujljllj 


^Jl 41 l~l LI I ClI J bill yii jju ill LaL yl y^-j 1 ii J 

. g f —gJ-oJl J*» ^ I 4 jj ia-i I yul^ilf ^Lixa C»*K I^Li * ^iaLJI yal^iJI 

r OUfj jI^IjVI IAa fj* VI £JfV »—iV-iJI <yli . <J I jliaj) j 

<cL. Culi lul *jV * if ^i —jJI g 41 M t_ilj—*1 ^1 iylkiJJ Liij 

uli )L‘JI ^it IJ ^yLi < yj ■ JI 0 it 1 ^LLaA V * > y » * AaaJjfcJI {jJjl _jiJI 

*• 4 y j* ^| itl j* iyiiaJI -yjLjlj VI V 

j _ A (jL-iVl yl U i * ^ Cil.^^iij-11 dLl y* 1 Uifa * j^kallj jin llj 

JaAiI {yt. Alkywil jj o'* i t y^fli jlaa-i.1 > y*L JI JjlLiJI La 

JijJI £^1 v j_J±-J±J • wilt * Ojj. f-!L*JI fs#i ^1 JaxJI 

aJjUJI ijlajJI u*J * jjLaiVI tyt Jj*aa , jj» A <^a 4 J j_>aaJ J < ^L—jVI 


Sullivan, Gallio, or The Tyramoy of Scfemce, P. 32 . 
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ijM J*J 4 La JjSl ^ f jLIl AjuaUI £-LAJ JUaI^I • £jlj 

^\)< ^uu ,^jJI Lr -* <«_fc>LM » ,j\± Jllill 

^^4 ^1 } i mental >><101 thund I l» 

ji^u If j * \\ -»■ "» It Ullfc jjJajl <ajL. jjf utiln»ll *_‘JAjfcl 1 « L^j]| 

(jl Lr lc. 4 .*S/I jjUlu«lL <uaa It alSIj jVI jL*d iijliAi *Y I dlj 

»jlj*J 0 »a j J Ciljjtn'j ^Laj y^j i ^ajj i ■ >i«irt't «dl j ^4ii 

l^J Laj J ji "i uUUtJI <ja (^al LfcMSj ^UiJ (jl ^Aj j j C f^aJL*. * 

^Xtll ^ji »j (^ T) L y*inJI ^jjlill iyu\ + ■ *l« .~i.-lj jLa-il 

■ iaLaS tx^ u ^' 1 ^ I *1»1aH —aaJI jjj* 11 . ^1^1! 

<jli u^* * aj£. JjU Lm JIj oWUJI 

Jju*^ Jj ijjj^lb <Ui^a <aj jlllj >jSa1 I ( ) 

^ l Vi yAUi y^L-lll ^lj Lj * (jiA jjy«jij IjLajl Jm I ^_»< a 

* pAA A~fc> LajIj ^ iu» J aU aII 

US < j ^U»J (^AJ _jl ‘~ fc V1 j 4 La* Lilt UL_l ^a <A*M ^-aJ > *‘~ U*j 

3 .A.J 4 LirfAlj ^jJl «—J j l LfJ ^ jiU jiil ^jJI JluOi 

LilL# yJAjij [^jJjJlj ‘ 4_>AAL ,^a <A»^La ja£> iljAj 
« jAJ • yi *—U 1 . I^j L^f J* k J —* 1 J fJ**’ * 

Cil&Uj ^a~»j < ^5 JA- ^Lil £-U»j Cj* 

ut <^* Alii I <dij d^ai ^ uIajJU ,>» j - Ajjlil* AjjSij AjSijjl 

lj. * j * <Ai)ij^fc.lj AJajIaj Ajki ji itj frLj.^*AMl 

^Ji A \m i yvAtj <iliUl ^ a j - i * »> ^ *»■ _ * cP -*— 


Pearson, op. cit., P. 87, 

Ibid.. P. 86. <^ T > 

Ibid., R 90. <^ T > 

Pearson, op. cit., P. 101. (^*) 
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(jjl % jjilj ^jic Ji*i*i pl£fcHj 

*J 1 <j 1 J&u L JjUu JjI *i-f> JjUuj t JIaJI UjSlu 

J£«Jf jj£ (jl JiSj U *if LLa 4 Jlti-fc II 

Meycrson « ■ U^ukJI jlti —• jUj 

** J t -k 11 Lf ic JjLj ioiAta Jj-kJt J^ljl 4 ^tJill <j1 Ia*JIj 5 1 j( ft : 

. lluiljjh. 4^.1^- wi**aJ £_*.L*j1 jJ! d)o JtfiJU « * 
oi^l lj* Vj « l|« i )*~nni |PJI 4jljjlj J >\ JI ^ alj ^Jlj 

0 " 0 )« l—flfcj jiUI ^Jl L* JS jjic 

tfjJl ^.jUf Jj—>* 6 v>^^ 


JjY jlil ljj! ajil ^j(ji ijp* l^ialuu L| »V iuj^£ ^1 ^tJlj 
Jxiju j jV I <j-lc. (j _ *»» •* ■ * » JSi ■ <±x*jSi ^j£j 

^■lUifciwj v ijjSf .^its -^i ^ * UjjjAj ^jjf (JjjI jiii 

*-i 3 j 3 f t -**S k ± u^ 

? (^l)t^U LLt _/■!» J*| t (jj^ ^Lli yl 111 ».lt^J t u^mi l|_ltf 

jilJ I t jJjjjliiJ A^J y i II Jjjtj (jl I Aa i j' t * *_J 

, ~ i»fc o-fc ^,111 (]>* dL+j * tjUit o~^ 

itUi 3fc ^jUji ^‘*■*11 Jiljjl l| |jK U JJLj LmI Ji ^jli lj Jiljuil 

^L .1 Lr k. Nop tunc « 0 j^ * »■ tfcli* 

Im 1 a Ij lit I ([jSj j t jUI dill dJj ijli jij * lP jj-* o^-»l 

jjJl ‘ jvJUx Jj t jfcjlijJI 4jl£ u l yH_ > V JJillJI dlj (jN * l+J 


• \\A - ^ v . jjSJkil ^^ii - J 

- \ ^A i JmLmJI ^-*.^11 ( 


_ ^v „ 



j\ ■ y>* 1 ^jjl jMll> * il>llltj ISljjl Jjlu Atjl (jjimll 

* bjL. jjLial iJLfc. (ji VI (jjitiil 


L*Uk* ill Jaj .L_h jl* jjl Ljlf * iji-v II iJl ■> > jl ^kij 

If* ^ J» *-j V l .V>V * t-LJtjj i-iX^pj jyialLi j J> ( 

^ v iii *JC.ll ^*al . * lg_i 4 juaj lijllj > Luliii <juikJI 

« jj i *g i* * * l*> »j i -v Jiiii ^111 * >■ ^ .U.11 UkL t (tit ■ 1 

J ^ 1 • Chj" * f^j ‘ 

JfWJ fJj < OjlxttA Jlx*t * ft*£, Ji pj-i j\ , »* l 

jijjj fj-A j Silkll dj^L i|<■! pJj i aJ a jl .r^'il j j! 1 jiV 1 JmLuu 

idjluJI ja ^jjaj jjj idlj I ajl 1 > j. g~.<lj quanta ^ 

I j—A J ’ L-jjJl < ■Jmllll \ -| 1 » jJlU&ll dt i lZ j ~h~ fj* 


iJ+J < ijiaJI ( ^* pX.jJLj 6 juil-L4 V jijlill » tiki It 

r jjjillll jt ^ Ib't I I J,jSj jt 111 Ji ^ l * rt i-lillii u« jl * 

Jill iJ» UskL QAjJI <!>»■ II ^4j * LuLfl Ujili J1 LftUkj I i JA 


^11 jjLal A JaM l|A jimj ^lll 4 «Jilnll JjSj jV 

1 IjjJ* lixijjj 1 i _ > bi > ^ _ tit * J iii .^lt ^ I 44> 1 jjjJl 

CiV^ <J£ JiUu jJ J »C***11 £ji 

\Xkj < JaS J^UJ <j1 O^e Vj • U+l J>i) Uij Ja-j 


* (\V)IJ V 


^kiu ijuj ,jjJI ^jiUJI <«iin ^4 S^JkLuJi Ijli 

<11*1 Jl* ^j -11 « jliiu * t_i I. 14 J < 

C5v>^! AIa^Uli pJtaJl <j1 ^jju Vj * aILc. j yf-J Aa^VI 1 j » it l'J t 


Bronowaki, Science is Human, in: Humnniat Frame, (^V) 
edited by, Hufcley. PP. 88 - 9. 
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■ ■ jjl jjt * <A^kJf (£U ^Jc. 

t)* J*—**• » j. J U ^fJc. <A» 2 )Ulj > »X*l 11 ^ CJ^T«M IJ4 j *i*j 

j *S iJ JiL-j yjSj V ^jjl^UU * <alc J (JjLuij ajaUJI 6^1 j^l 

l uf^* •-“j 4 i>L*J (_r* t>* !#■*•+« cf J >* U jlol-. VI 

t <3jL- oJb£—ul ijl—* Lf Scr Lf jJI ^lfr -1 jj fh 

' . ^uI^jJVj lljl l yi ^ u^j t ^jJI <jjI^a^|I qLUaIL jLuj 

« <J^1LJII CjUII JJM fJL* * <***** yjl JiiiJI gijll 

■ L-i t^lLllI 2 jUI i jM I 4 M. 1 I jjit <a»J jJI A. a»l 

SJIa { jA Aj^LLJI 6 JJk * yL iiiliJI S^LaJI j * (\ ^ ) I4J>Xaj oVpa- 

L-^il l+ljjt V j I 4 J 5jt«- • <>**- 

* »jili l fUaj Uj4^ ji A , 'u lS tjl ■ 

fjlc. Vj « J>*j ^AjUJt pJUJI ^ SJJAJAJ 4 Aj^lkJI 

yl > m i Jj-* jJ - jjjilUl 

jl ( <Jl£ ^iiluil fjA AjjjJll ijlllil Jjjjill O^AyJI ,y X\im* <£. j* > * 
La Ijl^ < Luju J^.iif ^* 1*1 liJ jjJJ 4 L*L-1 JaJ 

4 JUJI c*it£ *■ liil Lll ^3 La Ijlj * Q^lliil *J « OcLaa 

LmL «1 * ,~> l A A It II 4£.JA-aJll dC jj* <il^A U*ij J—5 ijS yljl 

* (^' ')JVj1w5U UJU> 

(jA AfJjJt <Af»j 4 ^iill Uf4 La^ < (jjl 

* (\ ' jjjiai t -a I I CaJjJI gj*fc J Lf^* - ^ AA 

* L*Jjj-^jj 1 +jlXtl JjJoJ 


' \ OA . jJ *JI jU) t _ i j l « m (^^) 

• \\\ ^ . 5^11 < tf j*i aS —* ('*) 

* vxx ^ < jjLJI 0 * •) 


__ \\\ 1 . 



jit J till £|1 I—Liijt j^Jj 

*j* (j*J j**j yl ^ . l l wlfa U (jLujVIj < < (Jjlji » J—t ,j** IjLi (J£ 

jV < J«a~—11 Lr ic. 11 L i t .. j (jijl ciLLJI jmILj Jl!jji1 
ji - u LI * Olilj & j ^LuiVI ciLLJI p mjS ijili JiCLtl j v> 

A . .I J Ljl m il »jl JLfti pJ (^jJI p_ » . i-t I JA. «J I ^JJ jaj UJUil 

J J-^ L#*^ C**Ua1Ij JtUHI yj£ jjl (jiJI 

<£ ‘j UJUil ^ Lfj jjiJI ftjtUil ^,+a < < j*i fcj 

* VjfM * ~_* pj JiC. n* (jJl Uj^ iL* »jaLJI (jl £f+ 

*^±>—^ Ji lSuftil —ijj yjil—iJf <j1 ■ * Jji?j 

■ j^Llf l|jit Jiku ^iJl oVLJI iIwtkMjl UK J « JljliVl 4 »*«■ 

* (X * V) ilttaiulj ft j —1 <aL Ui*a 1 UK « O^U ct^jl UtSj 

l iftki)CiLijliUI (A) 

jLaAJ r j&UJI g^Lli |ujjlil UiftH iZilj^bJI A I * S 

L^kiJI jjj Ljj ijaj j UftJI a_JI kjj|j U JSi * 

jU-y ^mIjUIj jCiUj^iilj p^U^jf l il ft j jjlil ^ * UftUJI 

* Ifiu* J£ Ujjaj <j1 Jj ' p^lift 

uLL ju^ ui jUijoU^iiij p^i3^ii^*js jjj jjfj W-?j 

Oj^U) I ft ft US u if^U Uil Sp-US Li * ^ AlwJt 

pLftjl ^ UaUJI t|1\K—* ^jjfeiU £,1 fjJI Cm U.1 

CiL^fiilj jjlijJf <j** J*aj^ cfj^M _>U»VI jk • 

* lui^ull iill^uJL UKj Jjli V! *-» ^_"^w Vj < 

• jiftSil I jji L+J juj pJ (jl ItnAu LmIj Uji Jtj 


Bronowski, IV Conam Sene «f Seienee. P. 87, <N *' > 

Ibid., P. 110. <W) 
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(tiWOfii) A —ajLjaJI LT*J 

3 **" V cr*J * ^i> i^u <-^ yjl c* 

*■ J—j * >.*~ fc .-wi lt jjA l. - |St,y *\ >fc 


0^ tf***-? tjjjJf <j*l**\M « ilij ij—li (j-4 4 V*S * *^U* jiMSaSJL 

<i_>—i»jjl J^La. ' (— -f‘n- wtUj jjlJl aJl ImI/I a\«AS i*J JJ^jj 

A^J^UI oMS»m*U AaaLHI 4 -|_a.jJI l^jQ* liml Vx^iill 


j>* uljluJIj ^UjJI jiLiaJ \ ■ UImJl ^ulijJI JwJULI yl 

• SJjJll l*+UM 


35 L-ia.li Aj jfcjJ l < 1 * 4 * 1 _^Jf fjjjf <im 3 Uj tUlaJl 4 jlu Ulliuuj 
>uj jl jyviZ j 1 Omj >» ‘V**- t>* <*-*i ^* 1*11 £ 4 ^il W* 

JUJf j^ US ->>y* ^** 1 * 3 * 

<j\f-Ji 15*^ r*jJ • J——* a * A 

^iL*.* ^i i*m ^i ^^iuJJI representation ^a^a-ll ^ 

<j ^ h l» * ^jJf ^LLjkJI ^M*i,l 1 _*jV l jl Sj^wJl J *** 

J*aj 1 a- j* * <Ajuuti 1 jjAjfjLlI [jju ifcjjjjJ « 

V j— kI l*MJ ' i jAjJh ■ yJl <j I. mi nj • j>*\* 

> Sjjfciif yl U£ - l+.-Jc mi* Ja wL-Jl U>li» 
U IjI * <j^ < (Ja w-uLaJf VI ijJ*J V 

< Jji .*lHj Jj*Hl Caiu UjJUl m ^jC 

<-J S JaJu ^IJI ji I 4 I* ( • f iTjfl ^ij-jJI yiL ^ hi 1 »» UiU 

(^ * T)^jA**illl (_uL*JI 1 >— AM ^kit UiAJ . — aJt ^lt 

y J t tfit ^>J1 ji 1 ^i-Jj 


Pierre Duhem, Representation versus Explanation in (\*Y) 
physical Theory, in: Philosophy of Science, P. 454, 



plj IaJ t 4ii m OfjJ Ifwll <AjL II Uaa i ‘LtjluJI _£ 

fj» 4jii - —»J1 ^jil jA ■ «-^jH 

‘ W* > **J ^ J* UJ^ ^ t> Jj 2 l» jJi 


A^jJklll t j^ji jj*j *ji|«SJI Rankine « ilj ^jjSL* .» 

< » ij rt ^JL < jal^i jjjJ! abstractive *tjjjAlJI <jjklJI dli^j 

j jmikl L j L uS ^^jJI (^Aj hypothetical wajlll Ljkll! iiLILIaj 

JJ—“ u^J! >*ljfcJlj i->n ^Ul ^JjNl L*\i 

^liJI JiUJI j>*j jl * L^_-l <>* lf 4 il JjVj * 1 

Jt^al jjj ^mIjjJLi j'f.A L j-i-j ^lt 11 v* oulAJI (jnu 

jjJ-lf jA I jloJI j »li ^.wVl ^y*. AjJ £_ 11 ju jjJI <ii(Ul Ulj > yiji 

(jrtj-J JjJuj i jjji V ^Loj ^ili jj • a * 1 liij J..i •>"» 

^£. jjj * t| »>'>! jM pjlftlI _yA I ji*J1 J #-Lfc*iVl <j-* {£j— 1 CjlliJt 

Ifll ^)1 —iil cjLj bfc ll ^,1 i Jfjillj * 


Cilj^iuJI jjtl * I jjC. 1 i ^k&i^^j! 1 ‘j ** 1 It tlitljlkkU l I ■ 

J_iJ j^ljJkJf yt jialll <ltL«i]Jj fUklll iaW jljl A nrt ^iJI 

i l l p -1 -*j fjk pj-ij fill -Ul t>* oJ^—f 0 < 


* o 


^ 1*1 Ajj >11 11 inj iJ Ou c >1 j » j ■ J^J 

» >>rt ^Jl L-a 1 jt j jV <s1Jjj * ^LUI 

V AmLJI AjjL>H Afcl _urt ji L#^ A 

o^-^J ^-i—*^Jli * £+^ 4 > ;L . rtj Uii t> 

\ A -A ill ^—utlfl jltV I ^ l Aj v J “** L»J J cr^j” 1 *u' 


Ibid,, P. 461. 


(\‘l> 
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>Hjl« « (j-**jj»j-» (J^Ij L»£ t u**j ^j^jlitiJl < j*-i*Jl <jjAll ^x.iii 

(j-JJ djl mi ^ iUH uJn Cjt*i ■ jxmjiIIL « Schiik 

dji <+* (j* LliVfc IMj ^ g£*J djl - *1111 wU<^ {j\ L_lUa ■ J ii iltfljC- 

Ij^tal f j tiafl~ii.il J^fl lta_UMU I jJ. I | J If \ ■■■* tLau\ 

(jl f ultilUA II JJ1* (j** 1^4^ Jjjc. ijlJ-i—II 

. iZi l* t*a ^ If fjjk <4jLL I ^ <5jjJi ^11 ijl jy^JJ J-*I jAi ,J£ 

<!►* U-*J <i j ♦ > >jlj - t il jJl\ J- h i j—jjjJI - t > ^*J 

* (\- 0 )J-J 

U-fl tJ_ -w jJIj t JjI till jj£ jji JjLajJI —aSuSI ^mfllll 

5jlj-»JJ Jjjj lj£|* < fL »JI ^j-fl ^aLaJl (jpJt ^j Lj * » iliail 

I j a j^lc. j * (\*^)aS^-»JI 4 -«->aLL hiiVL-at jjJf lijjtaiS ^C-% 

LifljC- ^ jJI ^IjiV 1 J}* Uji ^L fl S <Jjtiafl~i.il A jj laiJI < >| a j la J j- *|I 
* ^jjkSli iia^Jlj oLta-li fj* u lJ ^ * jj ji - a u-* 

*jU J <JjLtJI I jJI j-»- J j iaa ~i .ll ■ • lu^ jjl J—*1 f^A 1 *4 * J 

jt I ‘I — -j i jjjjaXl! j j^jJL inm 1 t* ia I j Aii Lf_i jii 

< jjja.V/1 ^|jil i ilU* ijJk itjiiuJI ^Z*a IJ Lo ‘ La jjJflJ j I— 4 *|* 

\jLLt Jfc olft k4C.j|luU Ai 

* *1 * j« I -l —ijAJ ^.t tflS jf 1 i I—jjJu f jLLI iji jl i i. il iZmI£ IjI J 

<_**ljjJI L^il (jAJJ 6 AC Li <-U jjajJj 4 OuaJI <JWitjjJI 


Moritz schlick, Description and Explanation, in (N*°) 
philosophy of science, P, 471. 

Ibid.* R 471. O' 1 *} 
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U <>■ L2—* (j-^j J >^ o' 1 

C& systematic lil JjL-IU iU JllS <> ^.i.H 

*sllj j4m ^ jj*- * '—*J—fJ! -iij jii-t [jjJt k_ijl j^JI kilt jjjaj ^jL*,k* 
^ UL^ ^tl <lr“ j4^+ yt j—iV AjjJaiJl > ij^JI 

f^uu ji—^ ijr > b*i j _^ jtiiij « j& y i 

L_f*U j_il^J1 (jt UAS L-^1 * (\‘V) conyentient fictions 

JL*-* ^lii ^fi » tjiLUl] ^>Ai~i 'i *m t \j otiLiS 
ij—».lj «±UI+a (jt *±JU * ( \ * A)£_il jJI (J Jt LfJUlxu! JjL-j ^ jil 

* oL*j£UI JJ_ ajj Jj t [| 1 m i »^|Ub jjaaj tfji Jj~aJ jJ I 4 I 1 JU 

4i 1 & j * ^Jl jJI Lf L litilftil C^Ljjj-iiJI jjil j t * A > itjUi i^La-i 

<aJbL »ljjj jti ~fc £■ j£ * « ji'iiM^ji • ^ki fji * ***** ^ *j y*j 

J-uoij JUhL J ■ AJ JL^j 11 1* 1 vJjil jJl Jj ■ <JA VjJ W»L»-*— 

< kfilL k _pAu .iVfc>%a , Ajl L*jjI jl j US . a_uJ-> lilii iSJ*3’ *^—^.* 

l^ltjj Uc j * juj jjtS U JiaJI jj** jji *t I p l—aU1 t j y- gr --i 

tJfc laS * AjjJbii JI J n» mI ^ ■» ji LJ ^ ** I j—A ,j-Lt J 

AujilU * € Jjjjikjll » L^jLi^ J*. Ciikj L*J—it « • 

^ill Ci^fUII Jaj ^ <iLk Jj % * O t nrtl Li j J ■ *j \Ia* > »*» p-l 

\ ^JLaui C*Wa3 I jl *iI \ 1"^ w >>rtl V j « 5jJJ »JI *j_) Liil I fUii 

^4 ! * ^aj£JIj jj .i T ifl A jfc UJI *z*Lj^UI 

Cohen and Nagel, op. cit., PP. 396 - 7. (\*V) 

Brown and Ghiselli, op. cit., P. 54. < \ * A) 

* N * *V ^ * fcuilaJt fJx j^tai » -diij JjIaIajI (^ * A) 



U<- * • l^jjj *. jjUJI tJtjUli jjj* 

U£ ^>fciU * A i-fc i n jiiij jti ». fcuySi ^ La j iji-fci Jl Aaa jIj 

i ciU^ItJI jjjL f JL ■ II y li jjJi j. to MyrdaJ « JIjjja ■ a* 
l^JbhAjj J—j < jiill oL-Jtj V 

* {\ \ * )*L»jVI j iklii aLi j&*JI »L*j JLtlj 


: ^*1*11 2«iil £»t>il - T 

: « clu^lil # 

g+UI j * V **ai oi i^u* * £4^llj c iljSI LLa.^ ■ ji 

yli t Iju ^aoil \ ji^t plo LaJ * 

* i- » ->jl l ^L i i £-» ^>£ yt j If la- j * Lf ^kaJ( ^^lil 

^4 < L ^Vii I Cilk^dlj * AjJLi. ll jl A jin II 

C-UUJI jl JiLIm I I A *^V«J 4—ij4i JuL«J jl UJ* k 

t |Ail*jJj uljjVI dL ^la. juwl jl j La jfl La^ 

« ( ultkklj * g|«n Uu (jA Jd* 4 ic 11 <J>J La I.nart J 


L-aaL- UkLii <-±*Xi\ yli * JU <A 

AjIjJ^ <aJL*a j j .-fci ^ A _ iA4Aj • A_ J 1» i <Ii^AA ajl iJ-a^ <j ^ 1 ttj 


<jjjAA 4 j l | ill tiijj jjjJI guloiJI Ajd J ^ a gl AJ jfiJ 

* AvAjj^aoJI 


MJI mSU a ^U-.JI 1 a 4 o*' ( J * A * J—J 

dl i|i * J—ii (>4 < ^U>* aji£ » UfuA U j -m 4 Lr ±± -> j^UJ 
*. n JS j (^oil j.a j empirique ( ^ v ji——Vl 


G.Myrdal, Value ia Social Theory, P. XUI. (^ *) 


__ T - 0 



J * » Lul Vl ^ J£j j ij-C-ljXJI 4 gj** 11 mjIaIL 

&jL Jc. i^.lJ! <_Ji ±hlm L f jjl experimentale ^^^Ul 
^l| iij jj ijiil tiij-fci <J \*. fji** j 

♦ j .*~fc. lli * jjxmJI ^ic. L. *iui ■ ^JjJ M .i iJ 

pj ^Jl JUc^l (jA 4 —AjLUJ jjjrfAjjJI ^ >1>*||I jJl 6 A ■»/ 4 I»JJ n*V! 

4 ^* if. Vj 4 j|jf V l|SUiilaAj A JU l a^-ij * 4 uA.jjJf tfi 

ol*ljJkl *il«‘tf I 4 —| > jj-* pjjill i jkil J i* <jJ* j 4 Lb_x 

^jJI ( t&jlllll ^ ) ( j a U ll -Jl 4 J_>«-» Oj° l - AAj —» n 1 *-I 

jj f^liJJ #JjjkY I lil fi ■ i ji£. J— *-li <-Lk.1 ^ 

<Jj II 4 — Viiij > * 1 j *jX I ^jjl jiaJI a j ■ *"* J i 

• (% ^ Y)\LaJIj 

L^jikal f ^UjUal ( jiJ I j—A jjJI ili^ l IuSa JJ 

oL^Uil*«l J Ua Jii I * —JU II <jj- > »JI j—-* LUU 

J j -*" | 4^1 * -^Lk*JI CjUj— <Jl. J—Will U** *• A ama 

^lljJI Jjiti jjS « 

- jhiaJI I ' 11 4 jifci j fcJl ijIaw-Jl jj* Jj . A-LiJ-kjJI ;jr * jojS f i •> Jjt J-* 

. 4 jl 4 —oJ t J^tJI ^jiliil I ■> J Uiu jij 

^J—iJ j-oSfc tfl Uj j J ‘ *— 1 *—>' uJ J jlj—* 1 *-U <“* 

* ( ^ £ J 4 -.ia.jLl 


C. Bemard t op. dt, PP. 20 - L ('") 

* _ V o cr“u-» ' LH?^ 1 l>* (" Y ) 

• Ut jjSill g»jM . Jii'ij C*i^l 0'*> 

JjAjXJI tu* ^c- inj.Lk ,y 4jj_ajJI *J—* JJ-U ^ J —*J ( ) 

• ^ u- . (^^f) 


.. r*A _ 



^*‘* _ *J 1 ' A^ m Jm j*J i ^jLaUa* jjl^**1 A JkOUIj 

g^llkij « ^jIaajLu! Ia-A jJj . Cailul AaaIjJI luii j\ 1 

Cjjliu ^IkOU) if*J k^ljuil ij n il I fcjjftiihJI j ^mmJ LjJac 

ijmj S Z ji *jaaJI c*\ jo—i JI OjL-iilj Jijj 

L*r 1 _| U jjj \ ^^ic. jjik j lL « l|La mlj ol kOUl 

jj . «o i £-»jj a_ij * * i*S&J lj f+iJI jji 1 |V* iuU^U L .-fcj-fctrt Ij^nii 

^ jjJI l |*jj oU^ U Jl v JulSj yjfcl^bJI A a*LJJ ji£ dkajUl 

Ula-. f Lac. a .itofti* y-*l^blt 1—11*1 L*£ < j4c <J>ajU 

irfi jl Ij^jSfc ^ U uS l^Jjtl»j ajlj iy^LUJI 4jkaX» 1^4^ Ajj^iil Ia^j 

* 0 N °) l^Ub—*1 j o“i Lf* Jjjla 

u* jjt aj jiu j a —b^^Lll 

i^uJluL l w^Lo» J jjl ►jil ^j-Lc. 4 Mj*i* A gjjt £jljj l .*|hK 

€ JLill * (jA (_>dt 4«1 jjJ^ ^ ^-*> “i * A Lij JI 1-1 1 ill 

^jii V jl Li^ Aj pj ij 1 a ^«Lu 1 ,jic. Jj * AjjiXJI • Ailtli » j ! 

* (W^jU^ljL tjp JffM <j 

i^>i ill £jijJ| ji ^.aJiJI Ua Laaj uijl—illf J jjtl* * l j-a I j 

U**j f^AjJI jS*'>J Jj—uuJI A. j j Lj j 11 II Jojj 

jA A kO Ulj * 1 -» U J <il—fi-* U r-» 1 ^~ *>.» 1 . j\ 

dlj (j£. qLj UU j LjO_*j Aj^_ ijJI t aw (jJI jAiia 

j1j=ikalj iijl j* A 114 h i ^LilL ^fl ■-■!-> jUl \ dill LJ| in'l^I j*> 4 t V J 

«l j jl AjjJjJlj * |J*^ J 1 *mI ^I _~w 

■*1 v jLuu jjJl i jl ‘ ■-** Lul i ^ i Jl jl A l j A^jl^il Lt Li I j a L i .V It 

Vl yd < J j£ jl I pi Li ' J (M ®) 

C. Bernard, op. cit., P. 22, 0 



I t J-i J >-^^ <Uifj Yt <jl ,!> ^ 

fcl Jlj <■ Lr»MU g . * jj ^jfcJI 

c*Ul>-^VF *dl 3 Je-^* 6 *- * Jj——jJf j—a * 

JJ l. ~--Sl jj^l* yt <£lb ^ j_ -.".-I gj ji L*£ » < jjj^yjJl 



^yjji iljj u l£l A^fc.^ jJjJI Jjj JK 
0 * UKj • If *J*-t i_F* i| AJaXmM y^JI 

itL.ij L-fjj j iIbj ^1 ( L ^i ^jUJI UK wu^juJf JiU*j 

j La jj ja. 1 (_£_^iSJJ AoaIaJI I_ijtn* • ijUij ’ <i^M^Jt 

Jt JS L-^ji <~>»Vi ■ .m ^i)| A^jjZiJI UL |L*| jA ^ jJ I ^Jj jao il * Jl 

- (\\A)j;u*j/ 

^fcUl) <±/*± tfjjl jA .-i -h til Jkii Jlj 

Jp »^ jj t ikOUl ijA d£j i UIjj i^i.1^1 y* - > * *■» * w**j (jj 

L»A Ajjfjllj <kOUI j * Ajjft ill ^A . \ iiaj * ^jV> ■LljLjJ! y* 
J^'.i U|aij ii^ilJI U1 t gjlijil -w LJI —jjU ^jJI > j- . rfh ll 

a 1 ,1- - £j^aLUJ tliaj l *-'»■-* . <i >iU <jJUkjJa A^ftUaJ 11 -fci 

<> . J^JJI ^1 Cuvier < too*j£ • 1 a ^ U y lo*j * Sa^lt 

11 I - -y > j * yjj \ 1 I L*1 . A ■ uUI gjl UjI 

p.\ j ■■ ^jjj^jjr - (\\^j« i—f*■“**» i j*- » 

^ <__*!> LUI fji-JI jl * *dUlt£ lk*^UI ^ f >J» yi 

, ^AV*! ^ yi . f jA-JI ^ ^ US 

iibd., P. 25. 

’bid*. P. 9. 

_ T * A _ 


(NW) 
(^ ^ A) 



VjJJ ^kUAlIj jJl i'.jlj-H t 1 MU j| J j* ■* 

ySJj * *J 4— uj£* {j^*- WJ*^ Ul j— 3k.L 

p„>l«JJ { ji t •*>*« < CiUkfciU 4— U-fcV II pjit ^ i—* j}j ^UjSl*- 

<JjaU1j 4_ L O UI jl UdAj 4 4-jj^jJI jjA LtfjjLuMil 4—jjLij^ill 
* 0 ^ *) ^ ^ ajLaj * JLkJt luj L* 

r ^c li^UI yli - J*JI L+J aBL^ <fli*i ^Jt yis Ijli 

(JaJI ^fjIlL * I pj ,4 jj 4 1 L i—KlU I 

i>U£ i^iL— jjI fjt pJIlyui 4 jI. I ill (J i 4—p^ < 4i jj h jjjjiij 
JijJlj fjM i*U 4 L 'hM i. I j * <V»_j <JjJI 

* £-jLiljJI <aJLm^ j^atj£ JjJ* il * IJ J1 

AJjiLai U JUl j ja u ^iJI t I U| J Aj^uili 

oltL.fc I u *«Vi yl jJui t 4 K*ll 1 Ja. ,J»j >ia ( j* L.li jXuj LLal (j* 

^ M i^l aJ &A U Jia qj V r L*L1 4-Lj UI <±*i\ j}l (j-i CjI J«j 

4KjA* it 1-jj-> -» U pjjj V i <JjU h Li < *_ij^ikJI tjifj * 

Lj jj i V J Jj < iiiiill t±i£ UJ * ji«~u ^4 Vj * -1 1» jl _>11 

( (^1 ) £^>131! j j i#* 5 jL!p11j 

JjUl> JJ t/L. — J^iJf yJI £jL*j I 

y\j_^*VI ^il j <^[i Li 4 l* L II *jUI (j. iLa ilfcjJL 

jg*l* (jl 1^1 V £^iil ^-a -ll jl t^o>UI Ifj i ijLiI 

LlV^f Sj+m I 4 jlc L*L*) Li j— aV J LajIo£.U LL L+j 

^1 ( 4w aJiII *jl—U <jli « *i^l— aajj * Jj- jUI iJ^LJI 4 +L U I 

jjc. Lji v ibaS ’LL tjl *jjj—J-aJlj L.#J jl* V < ^SlijJI 

Ibid., P. 28. ^ \ t«) 

{piiJl U**Ii - Up) - Y * ^ _ 



t/***>> * (\<±lljoVi jL^-ft ^ 1—lJ £2 j l*£ *jLII 
»AA * J l* J > f lJ *jiJI 4fc Ltrtl <-At^UI Uulij vjkljj ■ 1 ■ ^ LiiA I j * 
Lt£ * \+Z\ j ^ « J**j V ^jlll ^puJI Cil—jJaj ^AJ lOjLik I ^1 

*04 ji* jj <>* yi jj* iij 

* Ol 1 *j > i a » VIJ * (jijill JaIaj ^4 i^b»UI i.-^.illJI tiijil 

oU^fkll <^*^>*111 . *~t-fc -Jl *jL* (J*.fc AV t yl _u Vi dJj jiili 

<—L** JjL-j IajLIc-L li|a.,jS ^yJl 

^oL-iil ^l!J <^4 olt j |* U 6 j—fJ * <-i jjJi ^ l ili.rtl 

(^ij * IfkAuj <*aV-LI i—uldl .*JilijJI jl^JU jL_jii.l JJ* <jj_»jJLi 

cKdklll Ju^uj <i*a I j yjSj V J£ Lfit- y-^-‘ JjLai Oj*UI 

JjJI Ufc^L (jjO Jj*j Ujlx. /y^i—l J t ^La>J jl^ll 

* o*o* ^ilij Ii **j 1 l.j J »y _>| i u^jli dLL .V>diij ' j^oil 1 

• £jSlU j\ yplt li*£* jlo—«al fjk . L - j *j i^IVlL 

lo4 Lf* ^iVi ^jJI iIiULjiJIj .jiJI (j* ^ .* ‘J r‘ 1 * *T # *l ^ {j* jj-jl _>i* Vi 

* l o r L*£. »^ Al l Ji ft iij < illo ^ joi j 1 j -4 l ^ i 4 itllj ;n l'» j 

< (ijb 111 J*m I—t CiIjIVI iZiLUai * (N YT)A_jaljJI OLtoi kaIjIuaI 

Ui 1*1->1 tijyk >lr»ir»1 yi *_jjj** L-illt J . * i \—L jjiiJI j 

\ |*iV iJixJI £jli jJI j 4 ****** H iZiUa*11 *uil* ^ U •* » 7 >J 

jiju V * O. * > fj I i_ulj—LI J ( J. iiT > i n U 4 I 7 ^1 jX 

UjaL La jJ—4j ftjuiij 4—k ^uj Ji i uuit^j *jmJjj ^il^JI (jx. 


• v\* Jj-a • L *lalU < L?Ji J UJt 

* V\\ ^ 4 JjL-JI <\YY) 



^ l f j i j_>jj US * 4 j j‘‘~hj J.r»Jl 

AJjaIII Uam^J JLa fJ*JI J»ji < a JJ_AA jLk\j 

<> j> Lll dil^q^ill <j ^j- »~--jj < ^iljJl ^ a iL- lj* *'■> 

^oLhAjj 4 -> lij^JU Jiij £lj— jI ^ ’ *.u.i j> gllil ^1 

>11 jlS L4 Uljul jSi |J —aJI o^U jjtiaJ U irtj 

) ui* UiM ^alll 


Ajj^IJIj 4- fjj , .]»fc*j 

Ujiiil (JjjJI c3lAj\ ^ jJI moral determination 

jujI i>Mj «_i‘f ii j <Liii f^jis aid 4 pumi jji^j Ujjju 

jilirJI *«UJLA l-jjyU Ij 4 | 4 jt t A-i*. Jlj 4 jjjJIj A-j-jViljjJl 

jJ^r. L It j U^tf jjjJl J I j— iajumn 

* (>Yr)Ua^ii 


^aL ulkUill LujAj <jjaUI j AL-hM aLI »\ 1 ^rt jj 

* <kUJJ IJ .u.-kj lj>Ua * i-^-^-JI j aJma.^L1Lj w-i l^icVI j 
t Ujljdll J *aill jlj~»-fcVlj ^XuJI JjOj c tu*Jb uilLLJI jjJ (J* 

f-ljUl < ia > lj <■ Kj j'l < AAjoi* Ajjlj il w i -** iff* fJ <j*j 

* Ci-r* 

pirJi iil _ t 

« CtUiili I » 


Aj iljl Oj ^ ill j A U Vi I g^lll jlS I jl 

(jill At i« j ll t^l I gjljiJi AjUmAj V OU I ii^jJ I uImjSI 

IfJ i111 jjl JjIaj Jj * 4J>111 wjIaoJI j olkA^UI aJ l|AUJ 


Lammont, C n Homan tam aa a philosophy, P. 251. (\YT) 



fj*. J)LU U - A llj uluiLi^l. ([y 4 

#■ ljilj i ^U>H idil ^i^LJI fa^jj,1 ^JLu "tf j * 

order ^Uuil £ja Ua* *iilj * ^ « I^jj ^«jlJlj SjIIaJU 

Ail j i n iij <-*i ■>•.'. ^Jdl form. . *^H J^AJI j 

jjt - >~ * J pj ll!l £_jIU Ij U 4 X t+J £>jSj y«ffc I ( A 

fXJi Jjjj * » 1 jLwU VI i±Uj V J * «'.... Ufc-fl l^T)( Lk 

* < f-UiilL 

^ jL — I l|_> r li *JjL> Jjl ijtiiJU <jLLII jij 

l ^Ll] < iJMaiJl J 4 ^ln«\| I j'XLl <ij*t jj^la £jC. AjjbwAil jJLt 

iJjUj <>r U. J JiUiJI uJjy^l {jC. < 

(jt ^Jj Jaii IJ £jC. aXI I i±h -fc JJ V J ' I^j U w^ I J 

-. iijj«i ts A ^ 5jU. LfJ II 

1 (^ Y 1 )Oil£ <*|* (jjl '(■* * ^jIajlII LjJaLwj (^u Jm^lJI j LjjliiY 

, <, lumlll t JJa 4 j* * d ~ I ■*■ j| * - jXUj U j ' i f ^ 1* II 'iUjS 

_ LfJ Lk. _ iJUiLJI jV 4 <■ iU ■ -»A< JblfcalJ I fW » J£ jJt 

ijji* iSJ*Z ^ <5 J > ^ i^L^* U US 

* f.lkiil ^ £_j* jm Ujl oiiljij ^ ur* U^- 

4 ajl Ul 1^1 m A J . 9 f <J^J 

<aJJ| Jl_^l ^Ljj U iXill* Ij—* <i^X. <aJaU 

ijle-j l-i** fi*Jl ^ cfJ^ • U*J j U 4 fXitll; 

^jVi ^ ^ fi-Ji aij * (Vro)^^-^ 

. L^ i Ujic. jjSJj * <ajU !l ■ *>> 1-^Jf <aJ ji *UilJ I ^imV i Jit- 


Cassirer, AnEssmy on Man, PP. 263 - 4. 
Ibid., P. 264. 


<m) 

(\\3) 



OJ FLilijI idJj jjli * JJ, m II 4_aJ (jA jjuda. 4 aJ jj^jy I*iaJI 

jju fJ Li5 IJJJkif Jjl jjjjjclLiJl jjli dij ‘ fJjJ! 

* |JUI JS ^ »jji£ Juiif J, 4 y4 Li. ^Ufcj ^Jc I 

^ ijlC 3*jJU • ^y*. <-jJi IaC. ^ JF ju4*> £jC. FjyvttJ jJt 

, »U*iVI cj^> I^JAJ jfonV J t A iau Jj ^Jl jj+jl I j m A i V 

poiJI 1 Aii |f ^jk^JF I j jOjjj * ( % Y^\ ) .ic. 1 l^wii * I * * fc -VF jJj 

^JlaJl J^ajJ « i^uXiJl Lj j*f\t ^LhUJl (ja*j ytljlj ^jjc. aj 

*-»jj *la^ L* JS pJl* t>* 

^i*J1 wliiij * (NtV)j£*Jlj (JIaD ^*AA.j ^jJF j^a Ij+i < JLL 

« j-'y (^ * a > » * 4aU*JI -4 (>• 5^>3 -—■aa jjJI cUjj 

t.ltU J * «f | jJ| L^L^if UJyicj «j.iJfcJI ^jl ^3Hs 
Idi ^j»j « £j£a1! UJjIc. ■ ■ ■—i VI jJ■ i. ■ *V 4>nLJfj t ld»1j 

a 4 "^ **3 Oj£N u 1 6* S> l* I—-iil£ j>*f L* J>-UF 

5-#1-lie, ^ I ujlll P OJ^f 1 

c yu*. > *1jl t>f ^ *j ul Ij* * 0YA)4S»*JI 

Eddington < ^5^>1 * #l^t ^jjj <^a». • <tx-^aj^. 1JH* 

^ti^ilJf ^ * F«*■ -* V* yl Jfc** 4 jV > 4^ild AoILl* ^c. j-M yJl JtU aIF F J4 

Am. .xLfl ^yail ».J * (J j^[jtj ^L-1 A. Jjill lij»lt ji CfcjC <jl 

j* IajV Ufjkil (jit- UluLal 

j^a S l uj * JaAaj ui Vr“-H t_r^ 


Ibid*, P- 265. (NH) 

• Mo ^ ( itbdf UuJjll jji iodil « tfJjjA yXVi * J (\^) 

I ^^4 Ox*nJl Oj* i (jAaIAJI . jirt. u** _ * ? • (^^) 

* \®r o- 


- v\r _ 



* ^Jl <*■!*! jJk U <JuJJt JilJI Jjluu ^ U H 

4a] x >1 Cklfii 4 >>!•* I oludL ^Jl jl jl I y iT 

a»AJ 1 jji LUJSfli * amUJI I+UiLj (ji oJ jjii 

« JJJ* Ljllti jji jdKUl Ajlji i^Ua <aK JSj f kAA I j IfAiAiY 

y I*** AJtuJI 1*1 4 ^ 1*11 yfiljJI <iUai rJjoAAA J£Jj 

^JO«JI jlf-kJ! A 1>ili ^jJI Akij4j ’ Ajlj fj* ^ y***iij ^ 

4 4^jLlk aIuI^j 1 h AOAkJI 1 ^ 1 L > l jj j 4 ^ \ 1 ±* Jaau (J^\ >* 

i ^ano f jiLu * j « J**j * j Frege 4-a^ji 

l*k Jml Ji IuliIj Jju pJj t Ai&^ijJuVl djl^l J£ JijJI 

ypj -IjA* yjC. (J-II lljlLJ *jl—0*11 P^Jf IjJJkJ ^At.Lv Ajjaj Ail 

till k Hurt* Jj r Iklill ilmal jljtVii ’ ^1«J1 j *V1 *'V A liit'i J jl i i M 
Lpjljj LT^ fi L^J ' <f*"l—<\ki jj-1^ 

* (U')jiu 

yl JLU t ^Uil yi tj-ljl ijio^ v ylS oij 

»L *—II alj—tV'f p+i yi a iif c«il£ AjJL^iillJ.1 f j . ,,—lit 

^lioatjJl j t Aii j -<aiII v j^.1 L*i\ i irrational numbers 

1 -1 -->1J till jj Aijliiu ) Lk l^llii ^Jjlk* ikj i Air. 

UkM ^LkuJI JjtVI tJ l iSa S l J^**J JJ*** Uti 

(J* £-*-*>11 yji uli jij * Lkjli ^I > **I»V1 li* JM pJj 

tiiliiiLi < Lj*j Vjkjlia jiaJI ^jlr. l^i^l U IjI ^jUl I ji 
■ »■ V * itiiAk lj^_*j ^ ti*j Jj j jJ t U ►Ij— il ^ M 


‘ NOV ^ 

Cassirer, op, cit., P. 267. 


♦ fJjJ! 3U1 t yUtL-i <\r<\) 




jjaalJI 4J ^LlU *Ij 1 tlUaj ^jC. ^iAj Jj #Lm^1 

* 1 ^ .Ull ^ Itj^c ^4 J^aiI 

J^£kiif <jJe- lajjjlji u+ £fjU Oj^j 

1 iiiij y*k 11 .liijwJI jJju V Cwl^ UjIaJ * 4 ia UJI <«JJf i jM 

(j^iJl Jj fill AjiJ t uiJ a JS yl II ^, 1 ■ d ^Jj ' i j^li < *A4 Ifl 

^kaj f t**U j-i.) fit tf (J^ * jmC 

r Ocli^Ul j <aJL^ xliI uumJI ^ AjjjU t yj)lJjJ V 1 ,- t i M^ I I * J»r 4 i u t 
CutS.aA* * Sji Lf-Jj o ^ *".jJ • »Jj j*. ISjji* »Lajm oi * li 

jit *1 aLu ^Jj < wu»*i <jULi 4juli 

p \kJJ uituu^l jue <jJaJF iiti* tzJjjl ^ Lt-* jl CuIj 

£-***jll li* 1 (_f* j ^aXc. J£ a^ji ‘ 

gonunerfield , 1 l*i>*j** * JjL L »1 * ^^jJI ajjju 

-a^ilaJi r LkJI ywuJI Jjj ao*JI ■ jJi 

* c ( WY) j -^ a £. J£ lyUjjj < j-lt- II ale <jjUaJI c^UXiJI u L*aJ I j* 
^>'*1H < kill fiLa jit IjLliaI » Lmj^J I jl (jjjjkljJt ^Uoli^at lij 
#Uu ^UmSJI lUmmSSI Ijiij * Jaj < j^ U jiJSSj £*1j * _/■«*» 

* 4 jilj iiklulul £pU£j Uj jj L*ALj 

jil)j AaU) {jYfcil kliM p ktrt Li jJf C *k* >^ Alj 

‘ ja-J 

Milhaud • % >^ 4 0 Ja^j * i j _ > ir ^L*jVI lli jjl« 

^Uuu <jS l AJjjt JlaJ JJ aSlxl (jl *jll o“^ * ■ Jj4i 

A *«iii J<Lu* <_iijA«lk« pJLJI ji a^.j ULM ’ <i*t ^ a5 ?m . i1 | l f 

Ibid., R 269, 

Ibid,. P. 272. 

_ Y>3 _ 


r ^ r\> 
f\VY) 



1 Jj ii jlJI 4 irtlj >Ji db Vjt u»l < I ys« dlj 

Jalulil ^Uu jJaY * ' * * (jiil * 6 /■>’ > UJJ _pM Jj^ Lf jj! 

(^jJlj t 4 Jlail fjuil* Ojj dAJAMi ^jJI 1 -. - ■ 11 dij • UlL&£^li 
<S UUJ 4fJj\( 4 AmLkJI jjill * * * * »LulVI ij*i* i jk**> 4mil .1^1 


I >*»«■* ILlAi i'mj>1 IS t ItlMaiij tj*m CimJ 

JJ -. rtj l £-J_)Vj {yC. y iJlAJ . jIIjV 1-(>* 

V ^ 4_J4*J1 e» Llui II (jli < ^JjlJI 5—*J 1+*^ ^c .jj * <_£j^Vl 

ut^kSdil Lfj jt'iM jJI 4 Jin 11 CiLLaJL liuj V Jia» Lfjjjukt 

Y^YY oL^aLjJI ^Jlr. Goedel J-i* oj>-»£ ^^ * *ja1*JI 

j<-~ 4lt i incompleteness ■ JUjSVJ fj*. > 

\|VI i JjI+JI H »11j (j-* oL ** LjJl Jtlji 

J-* It ^ j|~4 1 »t JI ^Mul Ltl Jj£\j iImJ l| tall ^4 

t _A. 9 Juil * SjLjLIJ * *1 *JI <JA I t t J tfjil dJJ*« t I 

jlali jjJI 4aU> j^i t OLljj 4 jJJ ^iu Uf* w* lj jl n l* gl 
Ji,lj V 4-fc^jliij J&Lum ^|1 * ^Y£)4jL-Jl P 

- jUUl jA • ji.1 3*-*i ^ Jdj (jl ^ ‘ 

l- 'j * ‘j 4 jj 1 LaiVI *jAfcJI (^* Cili i t t -14 withdli^Jl (j^ dw V J 

o «» _il 4 « ^aJI oili Ijl _►*-*; 4 W^- 

L*_>LSXJ ijajAj * • pli * Jji* U£ < LuU. 

4jjfcjitj L^K-^1 * (NY0)4 jjjjJI ^ . 1 - > JJ 4 i*«j V 


■ YYY i j^Soll *j (^YY) 

Pyke, M. t Boundaries of Sctenee, PP. 186-7. (\YI) 

* YYY j^ uui *j 
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> 3U J-lLlj CuaJ j t IJ « L*\£ 9 u«4Jj l «*> Lilli 

<jjSj Jf t AiJJjiaJI k_>La =Aj ■ £*jj**m • 

lijli Vk f jjiJj * « i juil u**aj conventions jtlnol^ 

ijlu <15L1 j « V^iJf ^jli^JL Aj£jJtf jiUialjil JS {jjj ^4 L|J 

{jl IJ^ij * i^ilnJI i_ii^~ *j jj j jjj aJjkj V Ija IjL» 

jjJu J |1 jJJU V j *ifc* r LjL list ■ fcn l^jljjl iai jj«a* 

U1 * Ciliijli i olwalijU 1^*1. 04 l . JIJJa ^jJI ^ojjjaoJj 

t <jjbJil ^Ulj Lthli^jI ciLmjifll idla^l t L^juLuj caU*^II j jJ Jja 

I .t>y*h i f cr* ^1*1*.j lijirt q 4 *J I4I* 1 iQtA L»1 j 

* Uii ^>jS1 U 1 

AIUm UIj La I Clil^ ‘ JojIulI V ijj * 4 J|rt J 4 jVj 

‘ U^Ha.1 i^iLc, (jla, IjLjiaS (2^11 2>*J VfVj 

^jl^/l (jfc jJJLJ y4j 4 1 |j£ _^JJU ^lif #-Li-kiV 1 ui]JiJ V tfiV 

• l .li-aj jifl V t^lji f ^Jj^A jjaSslit iJjIj ■ al« ^iL 1 j^» * 

1 u\l *mi *i ijjj-stfJli fLj ‘ (^ fV) LaoaLaj t^ l^u a ^JljJlj 

j-*' 1 ^j£]j < jLjaVJ Jtlili f-L K (jl l|*m>j » 4ji JImI LiltAr 

^JLpJI t jt ^JUil M JjUJj ut ji* J jjtuuj 

oln^LjJt Jiaj ^LlU U_to1j Vlj_* HI tillalu^Vlj 

t (>f k « ^JLaJI liJu LfcUii f u^.jLiJI ^JL«Jlj 

jiluj ^iJI UjUIU ciLjaIijJI Ijjaj i ^jjjSJI Curve ^» •» ■* * 
^1 -L^JsVI J4&JJ Ji J1 ^ IjjaIJIj 4 jUll I 

" (\TA)l^jJt Jiluj Li**liLt UjluJJ ijljlilj 4j*±£ 

Pblncort, La Science et LTjypotheae.P. 56. (>T"t) 

* NY\ <_>a t jjSjif ^.>M < (jjjuja L « > w * j (^ YY) 

Walker, M., The Nature of Scientific Thought, P. 50. (\TA) 
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^jLuuVl ^ *1* II <*J 

* oLAiti^Vl jjl^j V (^oju ^iolll Ojo2 j jV * Ui * JI yii. VI j 

<J J<rt> If i ujj j • fjjjf A-la( «»|JI JIX» jiaj dJii 

£}• ■ ** IjI V ^luU * J-ki jL *Jjill J 

W <il^ Ifu laiUfau L+J J >aj <uLlj4 SjjJil 

a *1 A . J*i l I jl Vi [_>^jill 4 nl V j * ■ ^idj4 jj jlJf 4 j1UI 

* f ji*Jl ^1 ** * ^ CU Ljll * J y^l\ 

** ' *«* u-1^- f ji*J1 ts** ^*L*-£>LjJI 3_1 >L~ i f-jSfj 

(j-t 1---e ur“W1 f_Uili « (rfi l ^iJ I • 

1— I Uaj « CjIc. (ja <ijju V dUi j kf\ —II 

l| tflJU fjjk. Jj-fctll <Lli dJjt ^ maIa i J^L*^ ja I j gUhi jji 

L"-^1 J (S±* J*** j (^^1 ^ ^ ' J^-VI ^Jl 

* SyiLtl <j* o“* o 4, 1** ^* ? i5j*f? l^II i>* 

* dKl-fcVIJ * -All ,j£. ijljjhJIj < o>AJI o^^JI 

* gjlljJlj ujli^Vi j~*-ll jfc__i_«1jJI Cii.jlll jjirti jA ^1 alll IAa 

tdillV-nJI u* 4 w^fc^a ^ L |r.jia 4 a*I*J 1 tjlxj^ajll jLjkjj 

^1—IkiJI Ij-4 ^LS {j\ *11 jjjii Juj jjJI iiill ^ujlll jA * 

g^ti^U gall >Hl ( _ r *^il 1*1 |J * ijjjll J|„L Alt g AwlyJI 

^jJI <aJU 1 J * Aulfcll g^lijil i AaIjLlJI C>ii]l * iillt i jA 4 ** j i 

J_kj (J ^M 4 ui<LJci 'Cui t ,^1*1\ I OfJ CiLi-^>Li_> 4j1 l|ilg. (5 j1uj 

*»y l*'l <jli£j dil jj * jLjIuVI jjlt aJIl ujji Cilj AjjUaijI 

• j jjiSJ f <dJj ^.kjl £j1 ‘ AjjJii 

lui JiaUjj V * dil>iil yVu 4 <aJ CiLiabjII Cull l jlj 

a-ljOLia LihUlIj oUUI ji^l ^fi * j - * A| ^ 1 j V > > 

* LJI <llclill yt jMull fjA 


w r \a d. 



' Cm\ jjLwj (jit. LIiLm^LjJI pjJu Vj 

ol—«o4JI (ji JI_*JI I_^ Ujl^yl (jt£J uilj dl^i J, 

*■ f-LaJI c«Llt * --^ * L=jjj£1 jttl i (^1 LJtj * 3 jja12! VJI 

* 6 y-^hllc. (jJ ^fciJI Lj “fc V liA jljl AjJ ~h (jSkij 

J,lWl Lmjj i AjUJ AiwU^ <JLuj 4l« jau flail jjl U^au 

4 l^jf j (ji 3jLt 6 ^Ul jau 

IfUjj L^kLLkaj />»■■>■ CiLiAdljjJf jijC ( j * A i1 j3j 

l/JI 1 o\ V * r»l i Cj* (J* ,m g ■ t.mj\ (jit J * l^ Jiu Lj 

p f^ Jj * jjJ UJaS (jJI »LkUi! g. I ti‘» ^ U11 (jltl Ni* Li j j*** ! 

# ^jjaj (ji 1—I»j«j %*s--' Lf iJ1 3—ill! i *•»._>■>■ Vi dJj I j—i-Lu cA 

■V«il l^v LdiaJt oL jiAjH LuL |^a iiiLk^L^JI iTiLjrfja 

JI—iiJI jjkij aaLIjImJ dilij^nj j ciLLukAj vjLaaIja 

^IjjJf (jit i ^tiL s (jlJf LaLJI _>jU* 1 Oi^lIja (ji (jjLujVf 

^Ljiill ^ Ji* dllij * SjjLJI -~.1 ■. J-L.J 11 V ji LmLj LJLa 

* (jjjAul ■ Ljlui * jJ1 j Jj\j 31I jLuJI Ija jit 

.-■ 1 t. J»l »jH (J^AJJ . jJ unified field theory JUJU <ji 

(ji (|/uj Vi dJjJ < Ifl^ UjjjII tfCL*4 Ja ^ ^jaJI 

* 3AU l^jiLkal ^jln f j2j < ^tS V i m l l^Ia t jqiaI*iU 

Lj__.L'J) dtj oIa! n-fcL L. jjjlJ (ji oL .^.l.jll j . vt 

jj>a1! JjVI flail (j ji cjL^Ij^II JUJI LiiL 11 a (r i«j Vj 
c*\TLJ\j ^511 ^ uJ—^ ^kJJl ^Uf 1.^ ^ j , jJUJ! 
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SljVf * J *Ai1 ijUjLj jl < < ->Ul \ i'll 4 jUj * I^Iaj 

Wf <_ 5 J < lua> i 4 muUjJI jl 4 aju^UI f^j tlJI jjaili «_ * ■ -«VI 

* CjIxIjmuVI j uUujuJI 

f ji oUAi ijiiii at wu ^ ui-ej 

AfiUiw Jaaj ^lil Ou^pJl ^aAJI SjLu> CiluALijJI yl La 

cmIS yi* (jilj * it am J_—Xu *i jli j * ^Ur 

JjljI j AU JU ^jluu * 5/1 l/ u«u ^ ^j—w I 41 XV * l+ili 4t» imH 


g-l*JI 4 j|aa jiltAA <>a LuaI Ant ijbiirt* dl^j JJU j4j 

■ *wVl — < _ f JL-i_ > Xll g |UL ^ 1 • -f_‘ La Lr U- OaMJ UUA 

g-iA* ^3JI yj , hypothetico deductive method 

*J^OL&l ^iilA Jaltu*»1 £fcAA* aaIjj <» * 

J >>"| ^lll (jAjjiJf £XljjJa ^ l it i * <jifj 1 ii L iil -XJj ' <1* 
<iiU^i LjXj <AUjaSJI 4 AjLi ^a vJa-mj j * * * j t * ilr* 

jSLJj * ^jjil! ciU^U uuJhi U.a L^j 1 3L*‘>< l| fia JjJjiil ji** 

(jle- ^AaJ jjjJ! Lr Aj i Lulij LljJl U 1 ^3* c#3ij ^ 

Jji ^ P *ai 1 ■AjV f AaajIJj i i a J |jj£j <■ £ J"“* 

* XU^Jll gStuil *3*i ^U^JI jl ^>~JI 
taJJI tjjj ^JJLm jii j 3 jl • o*»L». V <JL-J,Ij 

oL ill ^ j itA o Ua L./ii ^1 . va 3 u l (jV aJ 3 j * cj Ij>1 I j 

t# 3JI gJjJI oIa-L +J ^jLaj Uuj Ltlu j\ JfcJJjJ LajI AajuU^JI <a* U 11 
LuikJI *1*1 .A . O fjAj ‘ <xa 1*JI i—pt 1» >A^ 

j^ltjLiJl WLj cr»lj3il j4j <ji *Jj1a* jLfc-* 

Laj < iLUsl* ULua u^IU. o. j iL II 3 V 

* Ujjlu* (jlc- Jai^y 
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(J_ * 1 \ ol jit I 


flMi\ 

t fi*JI uljUl j|li Li^ 




I *4*" ] 

t <. iaii ^ la 11 ^4 Cjf ^I O^Jallt 4-alllj ^ L II i^UuJu jl 

t J^Lillj iluhJI j jjjJ jl J* J±4 u jd^J l (ji liLai U jjit 

Ouj ^ la II J. J4AJ ^jJI (jj j) Lu La1 1 hi I jUl-fc jj I (jau jl *3/ I 

^ L ll ^4 (jt ^auJI ^joil JJ J * j^ta jit II jl »1 Vl 11 ^1 al j km <1uLj 

<£.^ij r ^ L II ■ i_>l^j£ I » jj\\ • j Um ^f I 1 f *M MI \ ^jLmj] <iitU <i*djj 
* 4xduj AjJLl t ^LuijVI ^ ^U»i<g dill jiiAil Aifttj-fc II 
Ci^lu li UA VI A^ljl CmjIuj * 4jJ| jjlii It J.«il'» t |j 

* a-ajLI J* <^1 

u* jjJI ^IJI o“; lt*j^ u* 

*o4 jjjUI j* a! Jl * 

^4 (|Ji4J ^l^jA fiftJI Ciljjifci OjVI Lai dt jl *ja la H <JJL-VM 

JaU— pjkij < al -> 11 Jail i (ja ji l ( ^Ull JjII 4 j jlaJ t^oJ( Ja-fcAJI JjiJf 

* Uolil 

ja*iij (jl (jJf. (jlij Ajjl^l <3j( »n <j(jjb'» ■—■ jit I J* dli4j 

r jl ^iLlu jjtj *3/ < * jJj> j V j » * * jL i i jjil ^ la II 

■ (jLuijVl oLI^Uj <J <iaA V ^UJ (_>ol-lJI <JUt u. kj 

* I J Xij jl jA jw I _ ..Mill* AJf. < il I j < ^ la IL I jdi dliij 

* tf>k1 *jj£i Oil JJL. 

>Jiwlj La A^jlojj <)> ji* I j(j >11 j t > 1.1 O i_Jjicl Liu 

<—iljitVl 104 dill * (jL )Vl JLa5/ V fJUJU *(jt p-fj 
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l** i ^^*Sj JjI>»* ^JijA Jl fJLJL 

* fJ^Jl Jjt. J^Lj U^f* gt !*>> Jl 

* AM^^jl Ij tlj « UK L«lj fJkJ! jJ JuJ 

Jfc ij _ ■/■**■ gili pi*Jl yl Um^ AAj I fi l »—kil^^AI gAgii4J 

■ ^ ^h al * Jf JiAi i 4 j jjll jl a I gl UJj i j Lai Vl 

^3>J lu <Ay> 1.1 J < A^*Ia <JuL-il <jJc. li gaJ i«JI J I ji ^,'lKjj 

* r^j oLLc. (g* jUaiV \ CaLiic. Li (g* UgiL 

4 gki l^grfhL J*l 4 ^JjhJI <mI jV I Ajlf liil J lu f (j£Jj 

Lajaaj ^jtiii A»y>>* iJJLj j jj^La i u<L a1aj 4 j*ji * * 

* If Jl JiitJt ^Jl ‘ AjiLai^ 1 kUjJI k_u) JA gA 

J j^4i 4 ^aLJI ^fUl 5JjlgA gi AaLLJI ^jjJ] £-4 (JlaJI 1 

Jjj J JlllL « {^g*Vl iiliiJ! gj .* rt gi jjjjj Ljjii jIu 

y* fJjJl jiiU Jla Uitia 4 t giLniil ^ i laJl l gi 4J^i» LaI 

4 Lm Lj Laj 4 AjJjly* Ji ai. 

gi*i Hi * A-l*l —jJI y* J %,‘ fcjl I ji gic A i.rtl II gi ja£ 

oLlyJlj A IjM giti ^Lil aJjIjA *1 J*aI 4 gAii lii* (jl 

Jc. c«LaIjjJYI dLL gjjt Jl aaaUUS aja^Lj < a*j^o 

4 »l . wJif 1 Ajiil 1 Ju*> V *L Jl A-C. I h. ^Sl * JLmmVI 

gi UiL yjl 4 gii^ll jr^rfjiI ^|jj If L La ^glii ^gii* V J 1 | ll LS 

LuiL IjIjLI g«J < <ai fL_a 1«JI <iti^L- -*Lt JJI . ^JUJI 3 ^°^ 

y* dt . aA Jj * A^A Hj gA Ul LiIuJaI (g4J-tj - glhjJ I g^U I if*U 
* *<?J fJaJI JjiLi l* oL JU X\j ^£*JI 

4 Jgil If lifc glLLl ilL’K jA (g* g*i*J I lil (g-jJj 


^ XU - 



fjAl t ^aAjlII lit* Jl *^iLii - fcJI c^JjS 4 (jjl_ 

H ^iluiVi ^ I AjL*J jlJI j Cwl JjtoJ 

i^iajJI jl fUll U Ia i iJ a L. ■ ,«■■* jJ£-l tiLlj J i — t i u (jl Jj¥ 

ylll Aj*Ui*VI jl A^i iiVi ^ Jl jjjtu; Vi dJj ^iik *4 (jJj * jfctaJl 

djji (jlj * ^*1*11 j^Jw ujl twl j l j^4J UL^iUj 

JjSi (jlj < jjiatll IjA ~ ■"■ (jl < <JtLl*VI Alaim II (j« (jl iVI 

^ic. (j^u Jd\ CjUVjJJj iZiljLUIj CjLaJIj ^Jl <. yj^Jka, * <jfj 

• (*)a ■■ > ** jl ^ * * » ? tl. jjl*S 

i jk Aoii, tjiVi ^ji«ji (j* j*mi « (j«i *jj u-L—«*Vi 

4luj A l (jl LI 

* t£j^ <f* j* A jt*. jSjj£^ jl AjUmJmj 

fJjJf yjj (jl ljjj ji a.it * )j * ill ( <r Jx. dJj JtoJ yi*J 

jl i ^Luj Ua AuUaiV I CiLlfc UJJ (j^j gj* *aJI Ail^a 

i^_m)ja, JJL • J JlLiUtaiVlj yi*II fJ*J isJ*«M4 *ii ji* (_^JI tf 

4l L|in U JSj (j «i*/1 idjLwia La j-aj * (jjj jj^J {j* itlikJI 

J yi ( (jmjUjj Vj I^Lj Lai < >> U l f L (j* 

wjL^UJ) (ji »JJJJJJ L !*■> La i^LailL L» (_^JI (jjl.. . t^«Vl 

* AiJol) aluulfl ^j*al jaj * LaLJI 

- .»« 

• l^utaUIji ^hJjkJl — S 

(jjaj (jjJJ <Jp jaAI t LlSi I dL aJLLhJI jjaAjJI (^i, |l UU (j£j 

^iJI £j^jj AjJJj * Llllil l|jj*jf Sjj «r*lt If^lJ 

. ■ ■ ■ * - x. 1 1 . . T“ 

fjW] I » : Jj-**JI II—A (jjLi (•) 

si* ji j oiiur ji j < s jauji «^aui ^oi; ^j* - jlsl-mm 

* iu* 


la Jl Aiiall — 
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^ * * »■ U i\ fc-fcJl *-*ilj* JS u* Ciij^LUi £li;VI 

Jj * »L Jl JL. * jj i*<* (^ aU JI uhkJI Ljl jaj i«j ^Jj * JijjjJI 
uS^il <iit *1 ^ II jjic. 3!*^ ^Jj * L - 4 i im j^JI 

^ £jl.lt1 Jh^udj £jl ,1 4 j j jUj Ijjij ‘~‘T ~.Jj . jjjtijlj 

■ J».lj «jl 


pit Jj'yl Ci^lll i jlj'lll 4-uXkJt jj^ll Cijl Jtj 

VI J 4* *m* jji vlfcljfcj jjjJl AjC. L *J I i jjiii jj-il * jl I 

g^lrJ i Jjjlll olifc l ^1 mechanization *.< J L. U jl r\m\ 

<i£liudJI *jjaJI wji L* jit• AjjjJI »LjiiJ] jjM AjjLjJI 
automation ) 4 jjI,aJI *-- J VI ^ iHJI 


Xj*U ^jtliw aJ I ijjUl 1^1*jaltot ^1 A*1 V I sLmI£ Ijlj 

:>Uu ^ ajIIUi A_*tf I yii . ^L_ 

* *1 j-^J I <litj ajX i 


ji Uuuj <iU. (jli • jjiLitII jj* (juJ jJLJI jl 

j^lll jij < • <jjl jJI AjJtJI • lj*nLn^ Culij * ^LkJU 3_.jL.il ^jljj 
Cybernetics « li.L; J ...J f , ^ .- I Wiener j t| J f jlL'i 

(jV i 3* aUlVt i+j 4 t#* N^iV (*) 


A . ■j jjjll <-oiVi Ajlr ^jli <_£ HI ^ 1 aII (J M UjWijijiall (*) 

i ifcU X Ajj^aaJI JjliLiJIj ^j\j Jjill ijJk AjmLmVI 

Ajjjj Lj ^j ■ *» (jl il5U tj*j * i- - j-i 

» iilLl ■*-1 j- ^ I ■ - 11 uuiuj ijjii q LLx 3* fj-aJI c£j-*"Jl 

j£l j ^jk uLjLJl ^ j—3 j aJ5LJ {£^}j * 

jl * Lu I Llj Jiiiuiil jl I^jI j\‘ml j i LljJ£i M l| If liij 

^-UJI y L j_^ ^ j j programming \ _ 

* ^jlh^JVI 

<^11 jw Jj < a 11*11 aJS l ^ LjU jmJ I ^ %fil <jSJ j 


_ YY*\ 



, n x j 4 UlLl* *jJ j 3 jjjt Jl 

‘ i*|jK fjk 4±cl*i*.y) i^kiJIj 

i jJk jjjL-k ^jirti < ..mIIII *ij^XII dUi uij 

4 i^litr CiUukjJI uI mjJ 4. .LI w Lj^mIj Sjjiftj Sjjl 

^Vi »*y> ij^jdyoJU (JrfjSuiil {j* tiUoi 

_ JX^t y ^Uil * i L II <jit J* f fan * ■*■'■* -*j < OUxaUj 

JlaJI H!U * 4 jJIa ^lfr J^w j 1 ^ <1^A *LJI £j* 

^jiL v ^iiil <11 All «±iio ■ jj,■ I ^ * * *xljj jjj 


*af* * (jVI <ji*J *J'l <*) fjt oi jjjMjJI jj xl 

: iaJUil tjajLojJU 

cjL*^UJLI JL-j1j « yljli-lj * JL£m^ _ Y 

" G-J 1 —l+f*lj3 y^l C-ljaiill JajJI aj ^ Y 

ifll SJU yJI j^ill JIL^J! ^.ATij 

* WsM^v 

oL*fc-»ljliVl <£. j+~% m ^ . .iM^fl Jj jg, *M*i I « Y 

* ol j*aIj- I j 

cI^L-mJI fjM <Jfc*XU L_-^o‘i jtirt'tj ifoJI fi*Uf _ £ 

* v Ijl4.il 

Ijjfi* y^ y* <**Jydil l ila. u a ’>,« IjuIm^umJI £jjh^ y ^ jl^jj 

J—^ I-fultj f j_J£j * t!*aaU jl *aL» 

f.jit ilukj ^ Ojal Jij * K^>KJIj jJUillj oU*-aUjJI 

1 ( ) Bionics li*ijAjJI Jl* S.uaa. 

tr* ^ yl-^ L-j!jta juJjj * ( ^.^JjmJ) t£ju&*{| ^'. ) 

J.,.. ..r*. 1 j ‘ 5J^/I (JjfcJ iujj L f Mj ^ UJ( J*^jJI ul* 

J> U^*fJ ’ (£j—^Vl f>yi*JI iti*Li* cfti-J 4 CiIIm^j 

*-i j ^ r 5U* * u*jljiMtJf .»Lie Jjuu ^Jk 

(£Jjjj « ■ iS L^^JjjMMAJi yjyiiu . H | U . fjXi 1 

• i^ijUaJ SUaJI 


- yyv _ 



fjim. A m.fit jk (j* J^—1 3^*^ tO ifl ^—■* fS * fJU. u^L 

f lj|Vl& ■ ,j!fc* oVial^VI J y_Lc jumu jlS y * <■«>! 4 juL# 

t Ujilj i jLaII € yjjJ UajJ » <jJ VHu ilul$ jjill <L^ it 

* <jl* wi^ij 1|«ll JmJIj L* jJjlc. 11 lj 

*lj J i <jjj ^ ,^1*. 3-^bkLlil ju . fi*Jl ^ uj^* 1 

<*JLjXI ^jUijj jj i jjj. ,■!> JSJ VaIoAaj c J^i 

^Jl Sjiilil v^iUjjIj^JI dJj Oulu <jlj « II 3 * 

« £t-»- JjU—*. flit 1 y 1 U 1 b <11 ■ 4* ‘ f 1 ■* H 

otji t^jL* fit (jit J^-tl fJlt ^ajL A Brave New World 
(jl j—*.^11 aji lit-* pi u 4 Aj ?~~ UJIj c*LUJI <JL* 

* 

A Modern Utopia ajja»JI ^Lj ■ ^ * 4 ^wj U’m 

4_ oL>J! gSUi J^IJG_-I <jk u:ii ^ItL* I^biubt Ult 

* {jLutV^l l-a- 111** ^Jau VHjumiI 

pi* 11 ^il (j,j i .1 -fc U jjij SiU a j (jjl wJkJ^iJI u^li 

ijl (JjJ tiuja It i»L V*M l m * ^ l m * ^Jj If Aj lb*L*J 

IfilLL* yiujj <jJI Jbj 

•*—v 4 l>^? *■ » -*■* 4 J! tf*j 

!ib>.« (jlS L* (ji* < d^jL_ jAI *ilS (ji ^UH 


cf. N. Weiner, "What is Cybernetics”? in: Readings 0) 
in Philo phy of Science, (ed) by Wiener P., PP. 100 109. 

Y. Saparina, Cybernetics WHhetn Us, PP. 5-6, F. 79. " (*) 

F, H. f George, Automation, Cybenettca and Society, (V) 
PP. 20 c 52, 
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<y* W( t ,jidl J ■ * « ^ J^ll ^y. 4wiy 

I * l^j ^^UJJ jiSt 1 >i»nll i <Uj * *-oJ'fc.ll |Ja II 

(jit Jai ialu V i * y. jj gJVl ^iuajllj * i«_i Lol O,i^jjti 

oW I p^jkluoj r J«Ull Jib cJlIjj Jj * /lill (j* j^ijl - - <JI 

*ui jj i j* JiL-jib j_K~n«'t 4 jjjjj£W0 Um^1) 

dill ^lt ,ut»l V liL^I L |j1 l < ojjJXill Cj! j »Sf I * » i L*i ul 

-Uj J-Zi <JA* ^ic. -AjI+LII ^ j|L* Juaj Calj^sSft Jyj t uV?I 

ililj J—uLoijj ’ ULu »_ijLaJl jjJ ^aL <dljjj < ***r w 

montage fl j-jll j * L*ll ■ Jmjjj J 51 j-iJI 

« l^uajjj < I <_Uiii ^jL (jjjJl pi aiJa* ljj 

<J 1 . ft jj-i <i*l£ A Ju<J1 C^U]>* i IpjLf. tLl J t^U yyi jaiKJJ 

* >>VI 


Ajlill Jlinlll JjL-I J {_}+■ jJJ^if Jj-I cm 1-fc II pi*JI jJI 

wJI jil it L Jl £ I jlil Jjl Xx« bl\>l * UjIJJ fij ^,/Mli IJ cjjV I 

o*j S^ 1 y» <j1 £ ^vjjI Ujlu ‘ <j^ Ijjlt 

jImbjII ^LfaVt J* jtLiJI pi >jA I Jj >.1 i yl j« |U*a1 * * j* 

* J <ftUJI r tfJjJfj ojyi ij* 

Cj* £ I J^vl j^Mttll ^bill Jj^j dlK 

J*j * Ij K i m y^allt jljjl jjJI i <j( ill j JiUDI Jilu 

^i^JI IcjliJI CjVjxiJI dli Ji*i 111j&--*» j^c.1 jj Auill I*Th-L-i. ^ 
* (j aImJ I ^m )i ^uim hjj±». cj lij lU* i 4 .pi i oji^- 
jl <iljt Vj t ihaii (Jill jjJI JLuri ji Jj!itiil cdJj jiS Ijlj 

n I >iill (jl (jJI d£Jj jl jJj * El_uJI oVLa ^>jt_ ajjiu 

Xc^aJI p m l l^ jlr jiM (jill (jjjp jIjjSlaJI p^,.i-k tjLjiii j* XJaL 



UfcfcJji 4jljl jl p*L*. JJI * « <±L \J » 

' i‘j> i ~fc ^lJI a^jLmJJ liij jl « #1 ^•w ll 

J pJjJI 

i iim II ^ ^iiollj J j‘J IJ V I yii ^t*V 

CnMiLi ^ tj« II ii* JI Jfc *iulII j jJ a lJ I J!5Ui o/ul 1 4^> —4 J 

• <IU* 

j^aljtll J^lil JJ JA Ul^ij i^lj* jjJI I JLjJ « jiMJJ 

AjglMBjiyl Liu (j* pUll _ >r ^Lhl( p^t Lr i JjSlI c*jL^ 3 ‘ pJ»JI 

<a1 I t u^aJI Aaa AjdljJl pAjjwaj hjliil pj * Jl j 

I |~l jif lj * pifjl Jiliaj ^A p JlA L <Jfc *■ »*M IL. Ijjuli * jJj^/l 

* (i)^ uJbI_^j^a£a]I pLk Cillu 

lilXiluV p la Jl jl jiii jaaL j j* ■ - 1 U4» a jl oiLI^ 

' jljyt I «—1 j 4 AajLaII pcJIaaII p^A <LjLmj 

Jjj£_ll J. If ifr^ LL jJuV jjIaLI! I^A JAC. 

^jlJI Ajliojiu ^|AJJ pill! JjAJ LljJl i-uuji <liijj * 

A jja ^c- ^«rtl I JJb * OUI^UI j pUII <ajIa ^JLum L+jJI > 1 fci|J 
Ujli *£a* ■ ^iLmiVl l^uUi ^ La a ijaj LakJI <a!c.U ll jjJAj 

j ' » *j 4 ^jiLaiV I A Lrt l pi^Ji yji«J 4±LljJJ ' <*-lUlj (jAjJll 

1 <amI <ji c pI 4 ^ILLJI yUbAftl ^a JjiiA jaLt ^1 6ILL tlriill 

' OjUaj Jl A**i*i j 


<*> 


Bernal, The Social Fraction of Science, P. 403. 



yl JUH yiljtl _ T 

ipiUXIf «—l jj+-+ ij± ij'j** <jl £jl. ^1* I I 1^*1 jo£-1 - V 

fji i* jj J* i <jjL ■ ■ ■fctf jI 4 j ^l* J t <jJx. LkJI jlUli (j-fc 

ijuljl* i| iIf. |jL«iVI t-jIr vJ 4 ■ «rtLaJlj * 4jkJl^JI A.nl >■ 1 4 m^U - 

<wl—■ i*i l^k ^Jj < £ jl* ^ 4 jk (> ^h jju fJi * <1* V ■ */» i 

• UUjIj 

jjaII j Jujj jjiJl <Lallj jJt Iji Jilll La Ijil 

<1 Li j L *iV I ^ ^ ll. s j a m | J* 1 1 y> »n>r I < jJ LL*j 

* 4jjlU 1 p ^| ■ - <iurjJ jSjJ « ^ujjjl IJ 

I UU * i*4j JiaS jjILflvj > 4-j |j^MM4 ^i*JI 
CMjill i^lJI qII AajUIj 4. -fc | it jUl ^41 o 

* l|TiiLC» J^liJ jjj ^LJI £j^L jjlJI ojilIlJl 41 iIj«H jjl 

^irluA« ^jJjj +*i^Jk ji|‘ul < 4 - *j C*aj jjliii, ..mil W 

dl^j ^jjlliJI ^ | * * j * <ijlw »jLo ^jtu {j* <j UjiiajJ Iaa 

(j-» AkaJl ^ J* f 4 »b Lfi jJj U tjj /ri..i > 

* L&jj UjK 4a*ajj AliIjS ^ JjJilllj c Cftijiilt jj3 

i i jjj>'u tjj. m v tJ ^.1 diuoi « ObuJill (ji Ut 

< <xUJlj ^pAiJI <i OJj t f-LJf * Jhuil jLua ^iijA 

^i«JI I JaJl -X»J fjl*- Jjti 

* Oji* #J*4J 

#1 jit (j-* L|l> *i—jil 1 £|LaSj* J>mjj!uj 

• jJliLJI 


_ YT\ _ 



* u/t }VjoJ OnUj OjIH oUjlu ij+ 

* i3U*i J tiilj i-jl yij Cs*j 

* 4 **-. —i^-l l 

t IjIjSjj ^Jl 4_a>.Lu Li L*^ ij i ^Jiii j «jii 

fjjJUJu l^uij ^l*-ll IjjtS p| * ^Aj*L AjJ l aIjUojV Ij. A 

L^Il 'i Li* ^Ij.wA ^Lfcjl ^al JJU * jL-muV I • lil i| <m1^a Ou 

|JU ^SlIj * ! Jilt iiLi ajIS I a « fc j >>1 ji*> I • ^j* -j 

^ | iil < JLj < f-4jlji I JJJ iUJ £-k^j < ^iL—ij-H 

llJI ^-|-i! ->** [jj I jL-f . * Ajlma jl* j V U fJaJl l jjJIo 

* iU*^ AiUjJ*jj AiytjA Jj-,—-a. jl£l f-Lt-ll A_Jt Jwv l# 

er^ ^f—4l*La^ki J-c ^ f yV 

^LajJl IfJ jjL ^*j» 11 j I Cii^Uu ^ AjiJnil I 

* AjLaitil JJJMJ J*-* s^f jLkJ I dij £*»J ^ (jSj pJj 

^JJ (jAj t flail (jOUU ££jCJ Jfi jjijLfcll >-*^>1' V*^ 

Ortega y Gasset « a^ l ' * “~jj^ * ^ j! ajuL a> wni A#l i ^ US 

. Unamuno < ^* 

J ■ ■ f-^ij j+* ^jJI jljAJI * d f-U-11 J—* j Cj^ JjiL JjS/U 

jj*aiJI y* a 1 1 i.i yK Vj < Aij I Art ■ Citi 4 masses »U-J( 

( ) <i^kj Jjj * * * A kk*i fUI I w u** j Ji < *1*1*11 j^ U ^ 

Ll* jl* Jjl 4 Lul JJ ULwjl ilfcAJJ f *Lh 4 j ^1 tJl ^Lj 3 J 

AjI US < <1V! Jkfr J*»i 6J At, fiftJI 4 <°> « \ij*A£. 

5ijjii ULik * ur ki J£j J|aJU jt ill 

• ^ , Jimit tfjj * <*> 
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j*Vt**; jiiJ! ■ •■" iS~>i u 1 *" kM J ^ (J,* 

v l) <*UJI oV^Uj (jiJIj ^LuJI ^U l JL»j u^- pjyJf 

* O) 

^ki ^-LaJIoJI oUj LiliLij: jjaj ^£jJI Jj4 f Uil j- 

(jt jaju c j^ Jk ^JU. ^Jl i <-y LwftjJI » j * i AmU h 
j 4< * tj-i jl I^aa. ^ili tdJj C*iL£ < *iyu ( j».in ^ Cja« UjJ 

dJj q* c>+^j *ij * *1^- ^ 

^ ** ■> <jA (j£jdOU XSLfc* < ..Mil jl £jLaa»J1 Jj * ^1* 

p-La&JI <jJ! i A<m na^lf 4 *. ~H ^i* t\ (fJjJ <j1 ijVj *■ 4_>XjJf 

* (V)jj*VI ^Jf l£ 

* \ "Mjljij UJl Cl Lx La. ^ifcLV ^uil « ^ja lijl > Jjii U£ 

f**J (jj&if < ^ij i v ll ^Luiail fluJtVl i^j V J4 Ji 

‘ AIaUluiU Ij*1 . Wi (jl gjj\j (Jj^jl jic \ irtjl III I Jj < 

' LjXaJI Axlwl 

IjUllal >1 fc.Vx1 j t ^ U l\ ullll yjjl > Jjiij 

■ Ija S^l <slijj t jmjlJJI oil! I jjx. Ly^U gj^Aw <iL Ulll 

<>4.iL_«jJi ^ U.JS JU, aij aIjV (jSLf fJ £>l 

^Li Cfij A jv tf l l 1 JLx^. ^4 fJLJI fjk Lx ^JSj i Jjj <J*L*Af 

oUc.1 ^ Jji** ^ f^LfaJl * *2*-*^ 

tj i ./A*M U-l*4 ^Lll < tfc*Lc.jllll jja Ij4^> 


' ', * * * ^ ^ ® lx» * JjUJI (*\) 

- >**J 1 ^ ftl—natfl , L^Sj j!> (V) 

• f *’• **-> r ^‘ ‘ * - r su* 

* ^ 0 u" 4 jj£.ill 4 >f i-* (^) 
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(') 1 * <> 


— ji idij i f )J aLji g +a i ^ic f ^ii«« i qIju l*s 

Ju l*J£>f ji o\» <j ^Jlj i OjjklJ 11 .1 *. * -1 jjSj Jl (*^ <JLiJI 

^|U^uj |Ji^J p.Li ji *'* ■ J .ii.-l*ll jlujl ^Jl jjjiu J *r jjl 

(\\) * • *L^iJI 

is* J * fJl*Jf ^ <ili (jt * •* iij 

i j\\ j t <m ^iLM ff* jXaoi^j j AJja-LI i f* A_«Jj I 1 j yl 

( W) f <^miLmJIj Oi »~fc u* jrturtt It 

jpjlrJI jjJI • y^Ull Llilij jU^jl i yvujLLi « U1 

(jw La JmIj ^jjl pJfcljJI jAj^JI d)<J * ^*<Atail jJc. iAtUJI 

^aaIj 3^ <*Lil {jC. J ■% m* (5 JlM j . V_»jLaII ^a* Aiu^il J_>J1 

* uji 

f l »II * f 1 >II 3* Li^^iJL V fj-Jl i *«»VI jiilli 

jjJI ^yLwj ^iiil jSill A . | ^ l^> jjj A ■ «..1 ju LajU ^Tim* hiL 

♦jklj | jj IE jjl (j^u AajJ jkJI AaaJjJI AJjA-LIj * <j Ji-hJ Vi « ,jl iVl 

j^uu V Lfl^ Jjij LfiV idijj * caa j (J ii*. J*t* JS j^a jJLjJI ^Jl 

yl AaaIaJI iijuii jlu Ul»J »Jfi <i^ < AAjjiJI VI 

f ^1 *Jl £ jji UllLt (^A* JiAMuii LaIj ’ ^JJI 1 ^JuLLj JftlUJ 


* ^-ijjniJI ^AaI * -4aJ 1 « f ftiftJI Uj3S* JA 4 J7 J->Aa1 * £ ft) 

* \*V ^ 

* <JUiij ^ MjU 0 ‘) 

* A i ■> i ^>«jl 1 ( \ ^ ) 

’ ijAAjJI AMI A, AJfcJrf « «Ajbll UuJA » /aLU*1( N T) 

* Y° 
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* Ifj). I si - |1 t jjjiil Ijk J jV gjfcUl ^IoumIj 

U j^Lj 4aaLui £JJjJ AjUjJfcJI ijl* I »jla£ yl jJiJJ * JjL U^l 

{jl ^w T i j liuii JjLj * Jm^JI j3Si3 L|i£Jj * *ojUt 

4jj1jJjIS »1 l i jj, Ljo_§■ jjjJf J* JU ^Ut J« jU jjl I 

* (A #UjJI Jll Cd4 

dt fi-Jl jjl 4 ^jLmJu/I Jji a Jl 51 Jiij 

* US jl <A.jJ jjA ^L Anil f^lJI *L t fyJI i jlfckl j 

jjl— i jj < ii±uJl jiii £jC- j*ii L. jJJLi 4 j1 < 

j>*j f jj* ujjij I p| t-fcj t lltlajjA j)C J trt i i l V* 

* (^)^4LJI yjSU « r JUf 


pi^Jt JjliJI 1si|J * U**M i II ■ ■ 

cua. |jA [ *n.M iI L-t4j1 ■ * 1 -^ 1 <• 4 -v|l« |j*j Ajliulu Jj 

fjlt jt jj u^I» »LLJ1 siu pit * <i*LiJI diLUil ^ {jjSJI jj^aj 

Jj^-j U rt l Jj < A. irtl* <jt£*-J jl AmJ$ I j»i pJLaJI jl j J^.^U 

*>?■>* 4oia. 4— — » La^jA. Ij^^j < ■ L*^ < 

ylpuaVl 1*1 4 t_k£l'j£jl ^Lh.1 jja jLki. A^ilSUl J 

L |i* *** *Lp*> jjJI - l—jjMMt cJi^jki ^jL 


JjUl * jVI Ijjm tfa£. Oua Jj yi pl*Jf lJ^jm Mi j jli^'il 

CaUIsli Jjjia ^1-K Jjujj <^1*. tili J 4 j\j 

t j _iltll l 4 l tl 4 .il jl j . m l 1|4* J|a i^lJl sjUm^I l|j£ / ,JalJfj 

*lSjj * 4 -iTj j*Xj <kaj jV ji£i t* jimaJI <J ^kik 1— Ai 


4 — *V ^ o - * * 3 jL«JI (N X“) 

* L^» « £-*>11 • (M) 
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* * <1 A. 


o' Ijlj 


4fUl V iti *k <iir*J yl/ ( jiL 


(jjj* Ul Jj^it < 4jl*jJI y* yl,.l 1* hkflU AjV 1— ■ \*lr' JoXLmJ.1 

^ ‘ UJ J* ^ ^2) jJI y* iiiij * Ao^yiJY i L a JL>- 

4 J ?*.' 1 r1 < JJ* 1 i*Uu yli « Ujj 4 I yi tliijii' 

IfjJ-fcj jl (£jJf y*aj| fUj 5Li < *AaL». AjIm OUj j 


" <k>i JXi 


y*i j (jl ^>Lm■> V i liili tlji i OjJl j^A * t±Uo jiji 

jjJI f—j 1 yi ypl 

< Aj-fc j^ Ajl Jj&j ylc JJj y^ij * * * f ’"'y* yjS^ 

(jlillj (jt*jJI (j^ !| (ji*j V jI— fcjl 

Ajl L|_l yJj 4 ljLal I LAj^SJ ^it Jjfcl aL^jL* AIjLj IaJj 

( Y *\ )Ajtiiuj jLtfiYl uii^LxJ < tj ii I rt y£i U^i aJ. ft 


jjJI >-i3jll <Uj ul■» ul y* Jiji {jl a_E£ islij a -v j jj (j\S -iSj 
A ■* yiu tk Jt > ylt yA^UJI pji liJ I ^urtl t I J^i J nVlj ^jlilill 




(jill Aj JjIa jl p.1 jt (j£> ijj>*k ■ * »■» i 

a •**»j {j *V I (Jac- {jl {gj± * LLlIiL- * Xi£- >iilj jm Uilk 

*\ —aajlIJ *jUt (j* fJLr. iji jLaHI < 1 ^ (£J*~ wU^l L^il^ ^> 4 yj 

i-Sjj Yl a-m*A* jjU^»^M yjJj ‘ jjw V' (jiU 

AAiA i »L-ll Cit^Li (jSk—1 4 Aa-AI j aL*» Aa^II Ait ^1 u> ml (jlt 


{jU 4^—^. . uauJI jkjl . Jljuly ^ 5 -*«ulk (Y°) 

t w YAY 

* Y A 0 ya < L 4 M f yi Akaj Ak (\^) 
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.* j oUi-jJ jLje-l UJ^ t_*-u j |> 1 L* j L^j 

.„_. * (W)jjau aiiiJi jjoj jVI ^us j* tjji A-*iaji 

<> Omj ^ Jii < #-Vjjlj Ulj 

1 Ah+hml U i_uLa. ^Jf tlljj * ^UJI 

* jl 1*^4 ^UjS i yii^t jjj jlL'iKil I jaUII jJUU 

_^uia < fj 11.**^A ^oi t u*»j V > 11 \ I ^jJolili *: uU 

* L#j*jU*J KW*' J; * W** < <ki^SJI Jt UUmJ l 

ULaSiu Q>~ » C»l jW * I I (ijjlj 4** Lift I * ^LiO•> H ^»jlij 

* (U)jjuiJI <jj£JI i*-j ^ ^Jli. »Uj ^ 

* ul jj i. L. j^y S^kiAi) aJ*LsJI ialil iLil^ lj!j 

[jlj_» * ul^u|* jjjt ii II ► i_*4f i Juj i Jjij US 

* II U^J 1 L* JJU a l*j ^y« U' kiVl ^jlS 

j) Vl « t 4ji jj Vj t ft^UkJI <il^j 

>-ijUil jl jAj * jjjUAiil <AJ^1 fj. it- «J ynJl J j « n*i t/ iJJ AjJjJI 

jJl wI^a-U ^ <jjUt <jli * jOiJI 

4^a biAJU 4^li < OjLaU £ »!** 4^p w j V jl J. , * Alua 

j i ill ».Ij^Aj t oU*. 4^sJI <j>)jiiJI Lui*j 

^LUJI I < JW*I : V ^lll i^->-KJI 

(U) « * *>i ^1 Vilj^UI i>JI 4> ^jJL U-JJ <JU all 

0|* 4jU»—_4-ijli ^jlailf ^1 I uLii^ll U1 

JWA tf jll JjVI ■—i-i* >j 1 4jli * jlt.1 


* ^ ^ (_k* (_k* ^LlJI ^_^k._^11 (\ V) 

* t**\ (_^» * ^u«jr ^-^ii (\A) 

* V*A 4^ «. j^U-Jl (V\) 
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«lU ^jJI uUjll ^ l ■ t piaJJ *»V j 

* fJ-JL 


i* JiLj * All.LJ**< p-UU * Jj^l UU 

l jjfl* plaJI JIkj yl ( _ r lc. (jiJj • UjLa A -fcj-fc .a A j*U II pJLaJI 
^i«i|i J4i * Ull IV I p*Ulj CtljUjf J ^Jl L*jO*J V * jjJli ijSL 
« JjLall ^Ic. UJmJI CjIj jkjiilj c*^UJf pJU : ^Ic, ^1 gU —jII 
Ai^iil U^aj* fJUj * <jU^H aSIjj! iljlj 

gM J iiV I ^iiJ gl gk I <jgftlllj JLJI 4^1 gjl iljlj . ^Uiij 

* Lfc|iu £ljl w jjAaj £ •*•* V llAi (j^iUJf 

* ^jiliJI gM *11 <LgiJI kil£ 1 -tiJu hkJL* (jl gktjJ 

< (jLuVl g-L.1 (jk A ti M k SI AklfcJ I pile. .UilS pi lju 

jMaSJt fjM All jjt i ^ U *Jl J|jlII gt gj lu JI (jU-»VI <J J »*i*lj 

4 ijljVI *-K Aji jl*j jk/jJlj I Ji*JI <*M J JJumJ Lu^ : gjLk gu 

l£uJI jJI L# ic. 1*1 inm {je ^>J.UJI *jia dJj£ gLlwl All 

p- *- - *» (jl JutS I tllJiiJj 4 l *| i »» Jttij jl Aj ,1* *>**«j 

4^1 ■ > j U 1 jj “■*J-II gall I ijJJJJ* Jl pkJJ Lul^J i t>, wJi Jjgjj 
Jl_ 1 L*--•■ d jLJIj J**JI A *ki* *^jLu& U Jl Jill pUi 

jl i *4JAJ p J U*J |^1L* j* All Uj glilll Ji*il 

« All—Li jwd *41 pLJI A jJSk U JS < J^fctjlfcjf pile (J is 
gMjl ghi-fc jl pJUJI (jV < At jlii p in 1 1 gMj l i^jlj gl >Lw)fl pile jiij 
t>l * ^ j >• J* * «J ^ cr 44 '' jl * LS*llS^* 

* (jU-l'tfl uj+aJ 

gk klj Igk* piaJf ^1 ^jlj j* btilk ^fi « <—iljil Ul 

4 Alt ^Uj jl JjU J> 4 aJS Uoijj pi A iSJj * AuUiH i iUJI 
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loA jljy ‘ I ifjJI jS^JL Of(JjJaj * Cl jAj Awri jlj 

‘ « j « * '-iijll 

^laJt »jiljl * OJ(j pJj*Jl 4jjl* L# lc. (J*> JAM ■ jj- - ^-jJ t Lit* 

jjjfc <imlill I*»; < ^L£_-llj jti uVfj ^£JI i yJ 6jbi 

* 

^jLu^l SjAaJI ^ ijk* (j* 1 * yl*jjf f4*Jl 

£_* ^i j ilt.O 4^Jj itWJ I 4 uA LjJI fe^JuJI c <J 14 mJI 

* (t\)6j|jjj|j 4 jLu** yl^f Jjjy ^ jj[ 

ij^** 4inlil[ Ui*j * J-*mU Ojju t jj-i J*JI j 

< llIj ^jJ»jl) j jM AXuJjJI j pUII dJi*j Uj * ^jSJj ‘ ^hj li ^OIm 

^ toij pi*il (j^ Ijlj * ijolj ^jM gUi)U« Jjtf Lfc^jU 

• Sal . .if j* r 1 *^ * i U l« » ^-ij>«i _ kklJ <jU «• Ojjlfcil 

£jjJt jA 4i fU ll £j**,>* ^ (J^ 

* gaOaJI 

JjLki Ialj 4 ^^Jlj CbjljJlj a*l ,-xlL j j .* L*-J 1 jl> *ij 

Sal* ul\ I^JIO * SIjaJI Jl-fci Jjl aljl 1 jlj *■ 11**1 4 £j-*JI 

*L^J| idjj*i jitwlill ^J1 1*1 * £jU*JJ ^Jl jJuj jl p-UJli 4 So*Lx 

* (TV) ^Ul <> 

^ ^ * ait jj ■—* ^ ‘-*“j 

J>A iij * ajjmJIj 4ttoill Oj^iJI i *.ul*H * >—* ll 


' rt ^ , Oy^jt * l±A> (**) 

White, Arcblmideo, or The Fatare of Ri^ks, P. 23. (V\) 

^ U* Ll - * 1 Jjf J (T^f) 
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i (jaImJ f JJM4 fJU^afr JSLj 

-^JI^JIj dJl£o^l Aik. y*y AJ -fci Alt»lt litiilj * i^uU 

jl»i ^ fJUIj * hMfci jH*LLiL ^^11 ^^^1) f-UJf ^ 

wjL^a Vi±l JJMJJ J < J * *~> H a 

jii ^ ^*- ^ 1 4iU i l* 131 ^.111 ^^jJI 

fjjt i JI 4H ,iH jl ^jjjJI jl 4 , , >jjJ I _yM \jA l 1.1 A j * jjIva jjjS 

* tjLuJIj ijllt <* jli* J*ju jjlll Lr *j * (^Y) (inn \ii*il 

■ - . . ^ ^ 4 . 

4*1* j * 3^*4 (jU* lt*j 

<4mU* * juUJJ »l. lj JaSImu (jl Jjj-- ^ j-* Jj U». I I Jut 

* <1a fc-i(jlil slil j 

J^* 4*1* f J* * 4 **^ 

JjaJJ pA*J) JSki4 4*jJlj ^j^JI wu Jj j *m ^1 pLatyl 

4*1* t>» *cr*^ uJ^i tr* uj^f cO * *j)"* cr* 

^.l*JI ^ Ulu JW U»M4 »^A*J I l j-A JiA jSJj * i jJk U * 

jji* gl ' A * y j* 1 1 [jj^A JiV ‘ *jl**Jj * £-iU^JJ 4 jUj 

i p !■ Jl ^jjc. ^il iu*M • pJ«Jt more c ^i£l a t.^A U ^JLaJf jj-i 

f ^ ‘»i I i y^Aif. ji < ^iVlj f jj£SM * ’ ftlfljl pkUij ■*«« _* 

Jj_Jj 1_«S « 4> Atillj ■ <JjIaj U l—Jli.* i'• J j ■a j -tfjJI 

(t) * « » 

Ja i^"j « <£*jIa jjc. ^ 4jjJ*il>ljj4i]l.jiW*. 

»Ijjfii lj~ji*» Aia^i* •;?■**■»- * Ahul^JLl CitiVj J I jjt , I jjii ijLU 

jl ^uu Jjjj 4ntiUlf >zS jj Jjjjjj ^L»Ui> L^t^j 

• 1 • * r ,. 

Joad, Guide to PhUeMpfcy,, HP, fift*3.. tt; ? , .i,... , f .(X’T), ../, 

Ibid., P. 566, - • <U> 



V < <jJjS ■ i£jUI ^M>a JI 4±A La * 4, i ij 

jp ji <^UI ^Ub*VI Jn ujj (jl jij jj IjLfci* * <-kJ jL-fcJJ JjiLii 

•li w*.A ^ Jf jl J ■ *11 i* yU • tlilj ‘ Lf »■> i yJaJf jl jilJl 

a-LjajJi ^ 4 JU.jLjj * 4 *P*jk U jij iftj ll L-t-L-*.^ ^L*lc. ,JJi 

^lii‘n«l • < i Lail 11 v~tll ^ . *a» ^a Vj-» 

<A-«La .j jAajJI tdJj (JaIjC. JS itJjj ^o£. * Ajl. uJJI k^LaJI 

U^a.1 jai I. UX (_g*l 4 jJL*J 1 £jlSjJI ^u!»j yj uja Jf j <Jj£JI 

<4*11 AolaJf (jl j i ^Auji <i >i -fc ^ U Lj I I J&Aj * La_* 

g jji ^g J <-fA>JI s^jLrwt'Vt {jY - L f J 

Jj Jk» 4 pi all pJUj * < ■ A tg 11 '—fl 1 (_yk jmLhI ^Ic- V\ p^jiiY 

^ic- AA Jf ^ic. ■ **J tj^i 4 p _ l t ll <it Q JAU > . m I ji pJlc. r Ljjj aJjJ 
* ( £ ) <JJILmVl 0 i w» V (^liftil »-. I 

<> W-l is^^J lt 5 ^—*■¥* ^ 

* pUI aVjJJ L^jJJ tr A.jliJt pJLaJl tdlj-i V l* J1 a J .. U a JI 

jj_uj < 4r.jaJlj ^1 > J1 jUIa.^1 <^a l>»Lla ,jij |*-i ljtj 

^!-*■"« (jpaJI j* p l*J l * jL /iV Y1 la* Lg Jc- l >* r pA*JI 

5jU 1 ji tSUlil L JS j*L ^ il l d*V ji*4 * <At 

^jLaj^LI ( Jjl i V pJLfti < jA. I« Jt jIt * * € 

ju^ij pji^ii ^A <JA^A jaI ^ I A~ll« l ^ li ffcl <-*V iLI jj * v 

IfcVt tj ’ oljubj^jJ) jLU (Ja*J * l*la*Lfc 

* £*l jUj LUIajj^S (J J j~fc I ui* • La ole. {jA i ill 

< * ■ * -fJl <HL iV I oiljaJI i^Ua « v jiL 

4_Uoj <i*Ji <c.1a VjLxa ijtil J** OrgaDism * £pl^JI > 


Whitebead, Native and Life, P. 34, quoted in Ibid., (To) 
P. 567 t 


( pJJI ii^Ji ^ p ) 
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J ^ J * ^ .^JkSlUj * 4 aUj !_pj V J~*~ “ 

^ .siij ^.j , <^aj s— ■UA* *W|J ^ilj jA t »jj£. 

» U « lm ( jij 4 ( CtjM.lJlj < i*> * L * ' *■ 'J ) 

• *j L *»•> jl ►!jajYl Jjij V t^jJI iuill ji»*i 

L*^t ^ ifl^ij Aj^ j I j *~—VI 

■ trttjl oIjIj S JI <K *M* Jj3- ^ 1 w. 11 Jj»ij yl ^^juli idijJj 

jjJJ pL - —fc^j ^Sltj JjAaJI J i -w ‘ >1 ^jJI A^cUi l oUj^ilI o*i 

* ^—11 4 *m i 4ti mA>*1 II * ^ol }L* tZiLhil 

u^jjj * * jIjJI jiili 5 j*-± j 

Jill UJ%I 4 <ij| JJ jllill ^Awj| oiijj > Jikajl iji 

£jLj^ ii 11 jjjlll i jk liSl^Lt I U jI J i jjj * »lji ^S|l 

li^LhJI ylS l*J>u i AiLU 1 ^lill J-wlSJI \| It lij ^4 AaJ^jlJI 
^liJ) jJcIaI { _f± ^^AjaJI «—uLkJI kdJj Ji - A*J 4jiJI 4tK ««H ^ fciAJl 
4»*»t tj^kj I ^jLijJI >-iL *«u a_paL*I1 <- aaLJI AAa^i iU * <liLui! 

1 I f jji l|uV>j % l^luLul P l w. l l l| mjjj (jiJI a^c. 1 y'j IJ 

yjA ^" >11 <juil JlaM\ ul 4/4 1^—1 

• (YV)l^^L-**j 4 jt> i’ll I ijUS iljL^* (/k- Jjjuil yjjjjj 


Whitehead, Science and Modem World, P. 193. 
Ibid., PP. 193 - 200. 


(™> 

(YY) 



t fU .ii uij^t jt i* _ r 

«ii j** lllLl • <LL— nil i_jV l y.• U'C L* fat 

jlc. iitiijj < A^|'n *^ittkllf Ci*Lulj > OUuIqj Cf^iJ p-L»Jf J>U 

i jjaIjaaI jjJI ~-1~‘I * a— A uu cjLjJu -iji-v 

jit l|iU ii-ljw I jJl ^ Uli • Cal—_ AM.il A fc* U AOi. IJ 

Lf* •**—**^1^1 J>“ J 4 S ‘ I-ej^* 

* J«dlJi S paklij jjJI U ^AM J»a « Kj • LaJ^aI UUuj 

JjiAlll luu La ana • j -fc‘ t(l 1 J-A jjJt y ajU mJ *i I ^*1 jat 

* Jaju i j*ii > ittj < jpJUJI L«oj ■ ci*LuJ! 

■. JILaj oLuli*l IfJ Lu Sjjti «^i p .I * M ^IS IjLi 

(jLmjVI ^1 oLi.Li. ^ H I ln^tj Iajj 

ji < ijij-fc oUl^lJlj p*jA Ckl ^j-ki Iji f-jjAfi OjV Cali 4 11 l_n 111 

pi«JI ujSj 6^*i ^ ^Ll-VJ * o w * ki S * p f 

Ctiilfj iiliUI ^Ifej {ja Ij^Um 

CiljLc- ijHjk .I L«ale. : JjVl ' C jlt *■ J Lh* iiliUI ^A jijj piiJli 
L*ale. J * J^lil j A jittlJL. iaalj^ A fclif CjLa Lill ji 

^1 LajJI jSiUI C*V jT.il! [jt CuUI ikuaJI JaIjaJ iiliUl (^a^ju 

i_uliJLl IaiiIj * l|AAli SjjluJI <ili>il JaOAJ ^Jl UjjJl ^Jji 

* jpJUJ[ c LuXkj ^Lljj ^jjl jij ^iLJI 

cf* * 3^1 pLl Jm . «J I yj■>..nij p lw II jljj 4jl ^Li 
^OAaJI jjj—L A j- Urfc 0 *j ,jlJl AjjL juaVl Ci Lu I^aV 1 
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jUjji Li* ^Jijji { j^» j j * i ■ i 
(YA) t J^L Lft£ A «*i'» 1 4 OXin.l jLajlj 

~ * O^JI djj (j* IjxSS • 'j'*' ^ <jli*jj^*j ^lajl ■ - i\i^»‘ JJj 

5Ck1j iZj*i VJ ^IjaIuiI *1AJ * J *• »*■ *» ij^t j <j-* w* *i* l+i&Jj 

AjI jjij OUlia j^Uol j jJjJu (jJ 1 JLmmVI 

j) Ji . u ^J J I oWm^a Qirttj ’ 9 Ijj'il j $-La—II ^jjf s^fl y-~»“ (jl 

* jSLxtl J Ly**_A^ j 1—1*^1 l j-* ^ Li L* jit o jj^wJI ^jl«JI 

^J\ jS 4-i Ojial I <jL j Oili -.1 1 j pi j,^'i iI | ilUj ^jl _Lu 

i_jjjjJI Q3ij1 L. jA IjAj • jjajUI ,j-i Jjum J* i *» L_—,%£ , »luU 

pLanJI I I Lt£ * A J1 L*l j-a i f <n.l\ II 

• ‘ly^v _ —*if ^!■ II u^Uijkj _»■. ..ih-fc i l jjJi i^^Ji oe II 
Jjjjl .'li l^ ^jjJI £j 1«MWI Jjj 411 IjjI f-JLll j*C I ^ic. • qLj^V^ 

OjI^aIIj A-4-^.IJii iijVju* fji Cil»L m IjIa*a!I 

^Uil ■“■ UyUi O.V ■ 11 JX *aj <u >t <ijU« «£JUa jJ I *3/ i 

oi L iV l oL*|jUVIj ^UJI 

^ 'll Oil*«V3f l oielill OIt ^gki j» 1— lit CiU**ir»*» ^|1 uLi Vj 

‘T^ i IS* LT*^“* «3^J ’ ^■ ■ k JI U* Lf^J “ ^ 

4_jj>ltfci < Ojl >11 Uaj i ijLrJI dJj ^dvj i§ji jjt ’ iJift-JI ^JUJG 

jpJUJI <jlc ^ ki-i Lula JiuV ^ l» 11 s Zj Ll **l a S - dij j I O el r jjt 

* . *•■ t,i ■>■ H LfoA \jLaA j\i Jy- (jljJ j^l^JI 4 j^ L >I OdLaJI 

I S >i Ll A mj pJ-nJ I ^LLLuul I jl VI O J l—ail ji-i JjJy C^J 
Ole jjjj * (ja l —iw Jf Ojiwlj * ~ > j le L* -<t > A L » »j J-u 

* -» yj~ « Juifc-hll ^JUJl jlmiyi j jLJj^ 

* VO A * uikfc 



jU j '—* S f 1 *?"^^ lf* <j* £ * y* i^r* OiiLriVI 4^klr UJf 

4aJI p.US L* jJ—aj <j1 Vjl ^ ■ > ' i j . i-kj— jJI dlS ^Irflll ^ 

^*5aJU jji L ja j j j j Uji*li oL*.tjjjJ! j p^j 3-* <.—y |'“j p-1 «JI S_^Wj 

* ^L—iVP 

j*n*> j p- 1 - *H 4 a*_>L*-a f-l»4A Uj— 1£- pA*_TI AjJa* jJ**l JliL 

0-* J l ^ ^jJI lUj ^jjji * 4—&jL». La4 4_*jj 

Jj 4 A ... t i l - 4 4 i j*j I LL SJ( *| ^ I ja <-*Lijlj jjJ ^J^_lll 

j f* j-*- L-^j j1 j L*jjoijj t f a-JI p. j i j ^^Jl 

-* j l—-> jUj !ILj ilijjj * *4.1.-'.*VI ^iUI ^a 4 3 * 

“■ c£j—*VI 4,—1—oi-fcj JSU,Jf <■ Ju mj ~o' 

*jl t * I t i_JUall j iJjLtJI ^jl J J ., a. If p i? 1 j ■ * ^U J 

*L ji ji ^tiJi o' ■ °^1—^ii jjj 

* l »,»* p*H*ii£j O' f f ■»*- •» * J 1 !* *» * *» ^* J-* 1 -» * 

a jLiJIj <_J 1 - k tl M3J —II jy *JLj !jj**lu o' p|jii■_» ^Li 

<*iLk-SVf Jii (jJ! ^Jjj yl djV j jm Al l 4 

0-* dillA oV p| ‘n 1 ji..Ju f I < p| t f I I La jJ— i' 4 a j—l!u 0* <^-11 

p&a^j o' f Via —111 £ U J H I, M i * <J£ p+i Lf-i p-Hjij 

l^« CilUJI 4 aX I j* 4 a ia,1 gjlil ,jl-—IVI * L J( ^lc. ■ 4 ha iI 

* (XA)4aA^L*A jl <Aj\Sa p^-1* J * J pklj « 4 ^*Iaa1V I 

J m> 4J jjVkl V ^aI*JI 4l»^JI o'- Hlj fjl*. .l i f j 

JjJ .. a, II jliu »La 1*JI pi *■ Laja£. jaj— ll La^jjI IjjI j LuiJ j ’ pilo^^ 

^jltJ Cfjl aiid * 4^1 aajV I 4a 1 11 k_jJUall jjL*4i J pp La^AA t (jjJ 

^LJVI *L*lr. jit. ft L 7 SVI ^1 ■ ^^ i -a . 1 1 J>-^W cf j'j-ll 

Crowther et ai., Science and World Order, P. 18. (Y\) 
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. AaIUI Jj£ 4J*J <i^iill ^X* ^ 

4-1jLa_* dlj Au^^tj * <iiUVI p jLJI dull j4 <— i-fc 1 1 (jjij (jlfi 

SijlJ^Ju* u±! ij* **— 

■ fjUj 

; Jj *j ■ »ljj*iJI » <j!a£ jjj « j_»l_ »jl t-ulii * I fi 

#u^ C i U L -»j j j^ LmL i ^ fUj^i * 

f jj^ ^jj.iJ} tlj^ii i jL»!iV 1 |^i a—JUmJI (i _ > *.Li^Vl *1)^ jl Gji 

t *. AiaJl (_j._fc*>xLJl * ^il jJ! 

Jlku^ij * jjIU. pi. j JI oV J>*i lt* -^J * f \ * W 

Ji J * «■ £jljJt p-UJU i |ialj jjl! J j * 11 I .~i jk -1 j < Lllx. 

* (T*)« p*J! aK i m i iAit ja! Lmj i 

I »jA ^|JLa£.1j »l aIm II jjSkJ jlu A>jaa1iJI fuci^ii at jia 

* AaIjaIj Oj*aJ Iju - ^jJLLaJl ^ AAA 11 

^jIUajjJI n - i — 

^ pi— J t J pi—Jl <t j-fcij-* jji ptjjjJVl aJj 0^ f —"Jl 

: <JUi tUJI 


^>jLII j , plalil a^j^JI ilUS _ \ 

^ ^ tjO—sf pJ—JI JUj JLtj Ai^jJI ^jUI l_uu p+AjI 

* CjluiVl ZIaaJI J J* "■ V 

■ W*-*: ^ 4lli j»i ,> cU^ai _ v 

iUAJ Cf 111 fJUJI •LuiMl ^1 ji. 4J>AAJ 


Ibid*, P. 121 (T . ) 

^*L*. Y A « n u ijiiJl ajj jioi (*) 

ijCAJ AjjUJI AJLLaJI ujjJI ^Li 
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• 1 c> L fh-tSfl * 4jL» — T 

* ^LJVl ^.ulJI ^jJc dJj ^jit ,jij * jjiyu ^lili'ylj 

4 ^jUliU ^iJill —Ho.VI f t *lt —a. *L—A^oll _ i 

J fc* ■ til If gLi^V 1 *■' a Lila.li j* I* if 

tr* f+i ^Ua’vI ^ f - 1 —* JI j i V ) — 0 

u>*j*^* LT* f^*J * AJjjlII Jjj C. ^L^oj*Vl j • JS 

44«jL*aJ) ^> 4*1* \ \ A~t~* I'jL+ll j Jl JjjL ^jX- i^i) ij jiJ) j Jji * ■ ijjj 

‘ l -.UH J_101 

^A JI J -3* JI <ja 1*1»JI oLc. l,« ^ JS jl—akjJ — ^ 
w Lji ^ Cf*J ‘ 6 Cr* -*-—(£jJJ ,^-UJl 

• LUJj <litc. Ui II 

^bJJ JjL^UI c>K+\j < 5_UlSJ* iJI 0^ - v 

<jJc Jitc.1 <*1 *0- iJj y tlujj ^*ilJI i^fc-fc Jl 4.Ji rt l^* J*1 (j-* OjAaJJ 

*UaJJ jJ Wi JM . ■ T > V1 tlt aJ I *l0 u^f Vj * ^3U*VI 

* (t^)jjjJl (j-* s^g^kiM s^aa^ii 

t 4_•)JLA Vf jliltVl jjl _ iVi rLUl ^ b> * *-iiL» j—Uj 

<ij_>j jimj f. (jt idij #-1 jjLiyi f- m 3—*^^*^* 

* <i»A ^J1 OVjum ^jJI ^U1 

jAj <Jlij a. ^ jc. JJU UjfcLt Lit—11 LJU. ^,1 

<**Lx <AU tf it *J J | A 5j*iU»K* jij * € » 

^UJf L+^i f+illi <—L*-j^ ^IaJ) * 

<lV t f*fcj ^|i>Jf £jLj (jJ* 4i\j * ue* J—**i 

Ibid., PR 125- < r '> 
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< »J j (J£ 41 -slalt J t jK ^ 4-kjjj (jilt 

f+«U*^j p+aU -j ^ jajj »UjJI till L^ i* fji oU^laja yjj 

jjl—* j¥I a—* l* _ i V ja\ ^V-LjJI j\ -.**11 »L J! 

L^ 4 Ijl _>i» J *jjl 1 i*l * (jit » L a1*JI ■ *1 j*j ' IJW,Ju _,-J [ ] j\ | ■»■ 1 \ jl 

«wk3^1l yt Jj—Lj * ( VY )i *L»£—aJI ijj J|A^ V >* p£—»JI 

. Q JI I -Lij iUJI *ju j.L .ij uoa A_l* jjLili ^fc* M » ^jJl ^jjViUt 

a J—A 4 L 4 >i J<.->ai (jl Jjjj I 4 1 * %Ti Jjl l jjit i^Lt* jl 

► jil _ >*«*_» I t J i f ■ "‘"‘j * y Ij-J*.j p-A jii A— iSJ '—*■“ >Zm*J 

L* (Jaj t U Jl J n j-fc ***11 JjJJ j> *-"> (jjJI A—*.*L Jl A _ 4»t_aJ1 (jJ! 

P *JI 1 p j utu (jjJl AjujLjJI (j-*J * {Y’Yjjjlj JjA l* J . ^ jU> ji 

0 ^*jj 6 ^* t#* 

jjjjk ( j 1 ft*'*_ > ^ <j-JJI pi—Jl a» _ ** L ,>» Jj\ jjtjili 

• <*aLm‘J jlil (jJI 1 |1> jJLUU ClL Jnii J la « * j <>>.1 olt j > j-* 

0^ pi—Jl A o*' *“* LT^- J—* ^>11 I j-* 

t. iijL h <S • {J—jl x > a *a * jjL*l jjJI j 

• jjj--* j. u V aJJ* jj U IaLlj j* JLuJI pi—j-lV 

/Hjn * AojlSkl* ^jij . i j_*. 4 3 ■ .1 p- 1 —ij Aj U.J 

(jAJj (^jJI ^ J ll (jJl A-*t l * ~t y j l p-luji Jj5> *V> J, _t« i (\*l pJ—JJ r j ■ * * *' : 

* (Y £ )aJ11a Lmj jiv>j • i jJ i t* a l« ** j • ■ > 

<ili < AjUm ^jli. A i rtljJI Atiii j ~* * j pi w 11 jjli 1 jlj 

i>* j * A^L_>ki u***-! ; 

jijj 6^ pi—Jl 4 * > « ’ »■* p^ 3^-^* o*- 

• ^ ^^ _ ^ ^ = ( VY ) 

^ . j-UlT <yt, 

J. Dewey t Re'ConstmcUon fa Philosophy, P. 72. (Y£) 
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■ ^ Li jj&la lul l- jjit «jqq"Gkj <ULiJI AqjloJhil Ljj^j jji 

» J i‘.Ki j i «il Jlxi ■*;«■»-»• Quikll ^i) jb UIj ^ul! 

i.A ^jj| til J (jj£U <i*LLlf i—qjtftJ I jaiaL^I jj*. La^IaC. jfi 


I ui^ju ^ cr*J * u' <Jj J ^■ i -***^*V jL jl■fc 'i 

* aj^ij <j IJ1 1 - - J Qi ,rt j jJLjj . \- mil ^yk ^JLi» 11 AjISLa 

^JAaJJ A lia lj* ^ d*KJI - ~ .1 amij ^IklAJj . jj^~ * j 

t2iVjL»-4 IjxJ Jky jjlj .. fJLftjr IIji ^ail 

* L*a* fJjiJl jjMjJLi ^jJ jlL 

<aL« 1 l r» «*»i ^j 4 ^Lt4ijVl oIaI^aI ^ _^lfclj Uj _‘ir. aj j.^ . * . JjUaI 


ij. Ja L*^ 


Ul 


V UU - il 




' j! jiaJI l*> i ■ Li 'j... > I j I. *. I ■ -. 1 L—tic. 


Jjti , fAi <>■ 0-* V a*® u^e 

4 —jiilJI £jLi* <kL- «J£J <4AlJ ►^jS* |JS 

j ■ !« ffc jf ^jC. JL jJI ^ I jltV) (_£ JJ—I 4l . ^J«J! Ifi* JJ>*LU.I 

AJjjtj Ot U fcaoi l I tn iii * A Jj -y JjjJ ^ JS Ol aSjL«j i£dJI jaojII 
4 J—jiLV dJjjj • l L>j <JU> (J-* <A-»j jji L* JSLj 

jLi^kulj 4 jj U*»V I ^ Jjtil i I J|j ' <iu La jj l jlmjV jjJI OI j >^i>l IJ 

tjl Jk\ ^IjiWI Iji * Ifj JjjJI j ^LiaJlj jjirtll 

Jji 1 It jjluj 4jLiA II f pJjkJl <iiL ji yhaLM^ * »■*■ IaJ^A 

4jlU ^^IbIuj ' 4^Uil Uall^JLoil j , II jj^ill j r iiljiJI 

LI I ^aj {jc. jiu jV AiiXaJI jV j» maII Sl^LuJ,Lf j1^2Vl 

r *J—»■! J \ —4-AajA* 41m tjl W itm* M t 1 <jJ-> 

t=& jl d^Vj ‘ j j£U1 < _^l»ll * djii* 

* ^JjkJI Jift iZoVLm jl Lkuil J I JiJ 4 » pq-fc* jjl j^AJ <A4ii| 


y“j £j* l|I> It U^t < jiiJI £jSL jiMill A — 



tipi (jj** : ■ Jjjj pJjJi * jjfJJi Ji 

JUi (dlj i JUf i^U*- (>*j <jljjx. ^ jjJI oltjlJl 

jiill JSL-j <jV uI j *>* -1 l*ilj >a ->> 

« <jjL jiJI > |t* 1 I<1* Jjfcjl * A fii j£*JI 

(jl L^^Jl 1^ li jmJ |UMU yl ^hOiSV pJjJI jlJl <Aiiil jj\j 

* f^JI QfVi jjfl >-*lL7~» Jj t i.na^i Jj Aj 1 .mX. I rhl^ 

.l|a J£ ill iJikluil ^iiJI i^llj-i Jj * j*aj Xj Jjil V 

o'!/ lx* <ilS ^jJI ^JjJIl j| a jt dJ J SI* * (jV 0_» jJf -iij * (Vo ) p ^ A * 11 

CuUrtiVI djiuJIj j£lJf 

■ I I ^i il lJ pJjJI j|U ^jUJI Juaill pX jJ | jjJI Ajtglll jAjl»j 

' i^u jxiii JaimV ifcL** jij£ (ji* jijSiJij jjjjjJf jjL i|ii ^ 

JjVl * j^Jl t> *1 

Jjfcll kl Jlfci A jjJ I (j U ** t j*7^* *lii jtlll 

• <>t JI 

UyJkt -L CA lil j jia’i ^jJc ^tjJf yiljiWl 

* JjtkJlj JjJtJI IfUJ * j»jJlj1j J^li4 ji 

^■Jl iij JK tf UUJU jliV 1 <l*Oik pJoJl h-tijlxl 

{}lj J>*VI L> C»A » tlO ^ * *11J* t^A Uia—j - L)^ ^ 

OLU. j jt .-»N I Jl*\i l+i jl*lV jlJI O^jj <-l Cj* LkiL* 1 Ujt 
^U1 UmJI Laillo ,^Jl Jjjlill (]jO Ji Xl ll U ^ lj-A J “ **±*J 
< jmII ^1 jjjdi *jioj J*j € >*J* ji joAo >a J* ! ^L-iVlj 
y 1*11 jISj * Jo*J I J* A-*jllJI 

* u£+^ * J (VO) 

' \\-\V 



Lt liik | « <ULi. • UiL» t ^UiVl 


“s> 


.1 lj>A jl*£i iJ 


V! j^IaJ I £-f-UI fuX* jjt£ I jt « £fiSj 

»Lk _>j J*Ut g ^ u il »* J5 - 

* <,.<>> ^juji jiu U* 


. J* vil iVI • c-.*ii1 *LJ_JI J£*,\. V i'i’l ^mlli 

Ji^Alllj *j(jVt tfwfc (yic »jf /iVlj Jj * jfilaJ 

^lc Jiil 4 ajS1II C!u(^ ^Jk * p^>1 a Jffcu V 

»Uilf ^j U Ij! j ^Jj 

Cxj*±*i* ui^ u* jl i^oiui A*jJ° u** 4 ot ?j 

jl ijilL J>^ ul JLailVI 1X-4 <d*£> jl Ju—* fi*JI j *iW > 3* 
(jI^aj U ^Jt dJo (^jl Jj * fi&U ijjlu <iUjj • ^Ull UUj * j>uaI£ 
udL/r Cultural faj^ Sj^iJf ♦ ilallb ^am.j jjl 

• ^If p_J 3 ju12a g f-»J Ifji 

’ 3^^ * ■ iU UI cllj 3 * J I JjL* 

t -w lui^ iLu L If) jLuL-k ^li! CiLijjjJI i ) l 

* ^JUJI 3 * Laj 1 ^ f £jlii JiSL» L jJ t 

jjsZ* ^miS Aoiic. Ujj >, Vfclil ^.^lijt ^AJkJI tjic-j 

J<*h. j 3i~>* J!•*£ * olcjLUJj fjk ^JaJ) 

jjit <jl aJjjJU v U> 3**1m Ao iilm l 

l* 3ijj . Jl>j| £-jj 

<jj£—a fXJ) <jV £-*--j (j-kj 
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^*1 pjiJlj <tI oIjIaJI {jj£j 1 *'i_n r 

* Ifj <^u4j U V 

^aaJIj oIjUJI (j* <iAj • £Uj£ J fi*J! «**.«’. lii\ jjj 

1—#J f ^ij OLUI ^ *_■ Ja * <*JkL <Lwj j^a.* 

,/>aJI * JjjjA-tl »jjii AlLa* r j li jlj Jmj jjl . -*>M 

J**f Jl L* ^ A* —ft ^4 Lfa ^.1 jltV I ^j£- jym II j * fJjJf paJ _jj*J4j P jam 

jiMj A—a ^k * A * iE ^k Aaj +j i < k a A-iL ‘ * <i llj jU jjj 

oilS^jJI £-iJ*jX\ djj ^ Aiilj ^JLlI Jjt ijjIjiLu Jljj Lull V 

* (Yl)i ClaJjlJI ij^UI JjJ Aja«V~i UjIjIuu 

tV’w pj *11 p i* < ^itfajl wtiagjl ^ilij p.jlii v kii « <jjl 

* _t?j Lr*^f 

fJ*J1 pai AiIIaj Jjl ‘-^>11 jaj i tjLju jl 

* AajIa tjufja-alj I f fc u jJ 

l * .ai jUiAll Iii liJ ^jiij V jlgj>L*l !^k <L*liII i_jjjV 

laj I+jI * wlC- j>-- - 11■ a ^Ua( j aX*L£ t^ki 4 j Ujjjj 

■_«,jjJI AajaIjJI 4_» p.j£ Lfc jk jk * Ij4 

f JjVI UialiJI 11*1.1-a ,ji Uflj La ja! jk 1 ^ili* lilaJ 

SjA lidiJUiaJ ( { ^iV yakll i ikil ^ I Jjjull j *i n l > H jli*oJf I J4J 

* jtcl jjJf piuuV ££jJf JjjJI ^jk* jj-M 

»i*J Jlu Jjt (jkliiJ 1 ^* ta l( J*aj 1I Ujj+k J4al IjU 

pjjt u-ji tf oir ~aJi ji. stiur ji * yU-Ji ^ 

f Ua LijLIIj L f±jll U^> ej 

. ^1 al,Ji .uaI * j <“jj • ,VWt (^) 

* YA£ ^ 
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^ U)1 . I1a ^ uj J u^Jj * ^ 1 ■ p VH Ijll 

^J*JI yV dJjj * *JK ul£JI oj~*j V^*V T L » * . k *^^ 

^ill jj |,11 j*VI w*i L ^ Jl ^^Lti-iilj . lij\j • Jl jjl* 1 

jji r jujr Vj * ^ * * » > a i ^» oiifcJUj ^ 4 LaAj 

< ^Li Lfi j/L ^ Ut AiUljlIJj J*“ 

- ^laJLl jgtflM ^Jl ^ *1* II £+*il <—ijL%* fj* 


" c ^IuaVI f. U li * j-4 Ua aj* ^4 i (^jJf ^yfclajf J-aJli 

^. fl*Jl l a i_f j>j lj£ 

-*j <■ ^ <ii*i I iiJ_jjfc-> L 4 5jjj^* ^yiJI dJj Jj- 4 ^j-Lt ll*J UjLi . ^£. 

uJ i|lwy Uj f (jjl <*i JJ-U Uj J^LUI J jajJI ^1 <*i-u 

Ajjl toll jjij -AJ ^iljVc. ^jjk 

0*^3* I £^ y l\j fjl*- if* A-L*j 6^ >* Ui 

(j*l ^ * _ ■ * a ml 4^11 j. V „ t 1 ^jJI ^j^aUI 

< 4^1ja ^JLa* ‘ Laj^Lm j Ujj ^jai jjlj ^l^IJ i.tiUu 

* aUjI dylj 


yjJl <AA^J( ^j-lc jluA cjjii * >ajJI > JJfc lJ ic. j 

frUjI Lijt yi*j 4 ^L-^VI a_|_aj I fiaJI jaLukj 

f-WI J* * liSUitU JS aA 4 jL^y) 

l«-lij| IfJ |j j\H4jj jjill £-IL- I y U*A ^ ^1^4 Utaio < jjJ^jJaJi 

* < Ll± *A Lj C*ij1 ^ifc. 

IjUJj *-J LU ja * - Jj 4 i ^UAl C*ij ^ j taJL I Am !->■_> ’ 

It" "■ # ' ‘ 

u* L t * , ** j i ^i*ii j*-*j 
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^U. gxujl 

l^it^^jl pj*J] ^aL ^iJl j utLaJ jjj\« 

<«a 1«JI 3*^*1! U*ijj U ja ^j-mJ ^c. 1 >>>■ VI | «JI ^ »jtl*i Uj 

g-alil! JaJm Ja. JjUJ ^ ScienUsm <JUil 

<«ijL n A**lw*iVI jyi^ p^laJJ ^a'inftl ^aJI 

(jliji IaS <m ^uj {£>UI L+Jlj^fc-lj *j»1wII <*jLul .Uii««M ^4 

* *J»J lj ^jjUJIj jlU< Lji 1 > j‘»-fc jl ijl UljjA 

u^—A 1 ^ ~ >Hj ojj^aJI pi iV > t J \LaJI <ja y-Jj 

<J ^Jl jj UUJI (Jilj * ^*' i >H j 

l Mil^u jjj paUI (Jaju A j f p.jl-11 \ t ' tt i • p^iJL 

p -^ ilI JalajV AjmjijWU p>L*JI <Jc. Lfi^lil J 

* \fL «I^J t^A fjAi ^JA 

<uij| uUj|i> jl »Ialn iLi<Ji ja Imi V) i-» ~h LJ) iw l £ji jJC 

lj>ajj AjIamjAj Jc CjIj jh j V^jI jU j'j 
* ■* j^jll *‘“*^ I j Hattl iliU fljUAi a*aI aJI 

l^uii <m£. 1j AjjImu^I jj CuUJI j 

yjj—• o-il u*- —II j <s*i*±J 

*• ^iijii JuUj amJi u <a \ajj ^Lua^i 

^UjlJI pi*JI *OM»l jj |^k dl jjj.> ^ l * VI pi. • II L^j Uj« »j 
Ult jiu < p L *jl » yV * • - HJ* AjiUi *^i jA OJA* £>+ ***** 

jl ■ jlII ^ ollS ^ la* oiijXl £-—(*) 

, <iL£J1 jlj , ;jjfcUJI . A^ill ^LU u*jC - WL-itfl 

* m* 
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jjl J.**j ^jJJ UiUjj oLLc <1 t j^ja 

L|Jkj* V il^Tlj I l|J tyaajwrij 111 * I j" 


4jcUja^I h ji—Jfcjl uwljili Lcja^Ja fj —* jl Q \ i_ i tL ~ . OLi04J 

♦ ImjaL Jjiu Vj * >J!i4b i iwSk i.*«^•» 

^j-UJI f-i ^^Vlj •—*I«mVI <jj J 

ijamI <i +■{£&* $ ^ *j L*S ■ J^LJf ^>LIm <j£- I 


l . uU jJmj jV Lwa fa l L jiJI Vlj * J*1«mII jj ■ I*II V—J I 6* 

! 4 >jl iJjaJ V j JS ‘JjJU liil • I £j UiJ I 

Ifij * ^ i * Jl uljitl j |ii jl (ji*j i ^ji*Jlij 

i^J * ^ i> c^* iilliJI ^jJ Oil^. U jjX^i fiili £,i 

(jO*J 1.4+1 L». Jljj U ^fi * <_LC. LL AlVj I l I jOmI I j' plrJl] 

* ^ilJJtVl tJ4 djLkiaV <iSJj < l| i j i 'fc* i l JjU— jJI ^.jJjj 


l^ V 14JU l£*. ^JjfcJI 
J|‘**- *^ 11 4 _uJL1 
^LkalV I fOL 1 AikulaJ 
UJs U+i t kiUXftj Li- 


£ •"> >1 4 II \XA Jl <wl J jJI ^L. ^J-Lc. ,j5Llj 

jjj ^i^uill <- 4 ! wLujj • 4*Li!JI ^4 <j£. I jJI 
i^LfcwJ I ^ l^A I (J -4 j 4jj L< mV I 4*1l I 4 J I 4jk 
1 ^jlL-iVI gkLaiI li-4|-i Ijl VI «iilii jLkli VJ 
* _j^ | * ~ I ^ ^Jt I Vu 144 » 


*I^*JI t>* jl * ^UJI ^ ijkj (^J JL&jifcj 

4 jLoiV \ ^JU 1 \jt jJ ^piOJ OJ ^lj U 
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■ k .jC * a ,^J * y. II jjfai . ,jdJu\ < jni.yii •— \ 

j 1 * *V f « jj ■ " Lt ■ 1 1) 11 r A. JaC r J j 111 I jj mil I 

^LJI ^ ■ -,j»~ . iUljyJI 4i Jilt jjj * jjiVl >■ -k*^.1 * a — ^ 

* \^of . . tf J-J| 

‘ wijl—*11 ^la < * ^l^SM jlji a-^xl *a ^ t 

* Uo* 

,i if * a * SjLmJI CiwJi 4 CjjmJI m l 

<-C 1 -J a JI j * ■ ~ 11 j * CjJIoJJ AaLxJI A-j^-aII t*jil * j_U 

* Lll I I ymJ IJ 

LjJI * tjl* *c * j < a* jj . yLjkll ^Li*i r L ^ 

• \\n * s>lill , 

j\j* ' j. i—jbttl.. c*>*, J;>» — ^ 

* \Vl\ 4 s^UJI , ^ 4^ 4 \ . LjJj 

* 4 (^pAll a 4 n | i ll * <iuliil (jcu«l i JjjUI j^Ajj * a _ V 

• UQA * iiiliJl A*JJI 

i>*UJI « jla 4 Jj** CajtfuM £,ja , JjjJUI Jji*a _ 

(fi-JI - W r > _ rov __ 


A 



, I jjI ii ja > il ‘ j U;j5 — ^ 

* \^"\9 r < ^pO* <idl« 

utfj ^S.} *4 A. 4 umII iijJu 3^* 4 t^JS a OJf 1 — '' 

‘ N1V . i^ftUJI < 4 * 

« jtJi *4 <“>* * 4 JtfJ 0^- — " 

- * 4 i^tUI 4 ^fjJjJt ^U1 


'—•^_r—il * J 


kjl « f I a J|j iJ mLaJI 4 jQ4 jjjA 

' 4 Mjyu . Aj. jJI «^ll 


y**UJI 

N ^ £ Y 4 ij^lill * JijWI •jlj^j a*^jX1I SjIjI 


- \ T 


_ >T 


* J *AAjj c ^JUJI 4 pi- ij l gJjti t J7JJA — \t 

’ ^*\ \ * ij-*liJ[ t c-ijUl jlj * 

Jj^UmI At^jj i ^1MIJ( Ij plftJI gjj lj • (jjijtta 

\^*\\ * i ^aUII t A£Jja-lJ 4^ JI 4 J^k* 

< a » <W^I) 1 »V.rtlj pM tit pi— jUI • yjjjL H 

* \ \ *\ \ c ijiliil • A^UjaJI <4A|iJl i i ^MA JJAjJl JiC * a 


4- *«M ^ * ^-Vl pi^Jf . ijSjL. CJJ ~ - W 


• .l - ^ - * a A *y _p - t*Ji j4iJ^ w>i>^ * Alillij 

•* N^OV t 4 j4LaJI * jj » i I j^lJI _^Ij 

« <—* J * -* T-J‘ ‘ p^ ^ 1 1 j B * J 4 * ^ A 

* i 4 aajjaJI *. A fill j\j 


YoA _ 
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‘ *=■, 

* \ur * i^fcUJi • j**-.^**^*. 

* j L*»Ji < 6A>* t#* * ut^fc -J I Ji»Jt OfJ® ' 

* \\<>A i ^jjo aJIaLIH jlu A_fc*i* 

*jL\ * wijjlji * J Lu.jj * JJaJ* * j"** V“J 

* \^*\Y I ‘ KliJ./uJ 4 <-klL jJI 

jj jjVI 4 A^jkUil < 4 ■ ulf jliJi « Jj**a f_0^J * j 

* * S^JLl 

- ^Ut! jttlt . « l^uUj <^l *4 _>*11 * < l jj 1 UjS j * a 


_ 


_ Y 


- Y\ 


- YY 


- rr 


^L-^Jl. • g j ^Jj Jlj _«Jf <*_»i i L^Sj ’ -i — Y£ 

, * \Y ,i,i r ^r^Uil 

* v_»jLJ| j\j 4 *jaUJI . * f±* Ijfl Wj -J - *° 


^ - * j u'j'f; > * ? ^ * fJ—«JJ jlii * yUJj*- — Y*\ 

, *. ^ ^ .r .kj_jlAA) {jl jj t ft^jUJ) ( ijJLMJ-* 

*• > ]I t *jaUJI < jiaM* 1*1 i jiAftJl Jja. *4 __ TV 

• \\10 


* \\+V . ui>il Jj 4 ft >lUi( 4 
jb * f^t-+«yt jjSi* 


<-*■*’ u 


1 aLS* * J - YA 


£u*Jt qAU* . jLiOJJ *4 - Y\ 

; * UlU , ft>UJi , JijUXI 
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* jlufeVI 4.» iL* < aftllli* '•* <•^ylc. * j — ^ ‘ 

* \ur , s^LUi 

< SjL-iAjJIj . LA> -» - r\ 

* MoV , ;^ID1 . i^jSM j^J v^S 3^ 

* ^UH o^lil li*M XJU 4U»UJI i-Uall , ^ JjK - rr 

4 1 jl * >V( « JLj£ 3 *a *< .i- '»>■* *— 

* ^ cA 

* Ai * -fc . H JjC. * J <>ajj i ^lijUJI kiAUll ^A£- . jjjj J^IS — tV 

* \ ^ o ^ ( a_. I * .—ij!■! 1 '^Liuu 

* ji j i ft ^LjJJ ^j 1 * J 4. a * * jjyJill ^il J ijj I _l!j£ t t 

* "N \ *\ ^ UJI i <j j- -11 * »a| 111 

* 4* A | »Jl j\ j • oLU 0**^ jjill 44^ . j jjlji _ Ta 

‘-iVl . iLttJi gAllij uUwaJI jbiit . p_^li -i j* T - • j _ T”\ 

* k 4_ulXi) AjuJaJ) f i^*UJI . Cijs^lI 

* iwljjl » UJL^^J 1 wuaj *4 — tV 

* < 4^klli( * ** k t m. 1) .~.lr- j.iLl I I -J - 

■;*.>>> ‘J _ VA 

‘ mr , ^UiVI ■ i^UJ) 

M ■ Jl " j * AJ.JJ < ^utlj f "4A 4 iiit 4 v_Ujj _ VA 

* ijflAll t Afcfcjlilj <, l.JtUl AIaJ 4 fjftuMA 



j-k.1 jJI -u*. ma ,jj * ^UJIj UiJill (jA j£r , t_kJjj — i * 

• * vn , s, ^ij <*»jUij oUliJi tuJ < ^i!iu 

« bilU i—uji * t*Uti■ ill fJUbil ^ 1 «4 * n 

* i Op«il -4 ^U ) 

< ^JL«JI ^uVjj^g v*hXjj 4 f-iHJ! ^ lb * 4 ^ t.-< ^ £Y 

* Y lia>« 4 Y J.1*. f ^Lc Cm 

j ^ »y ^j • JjVl \jt3SJI , UuHJI ^4tu i J^j — £ Y 

• Uov, ^Vi < ^>»VI Jjk 

< —**jj < all JiL*giII • '—a » _ ££ 

( \Jl 3 UJ CktiJI Aj^aJl 'n| iI i , jAjiu * j. 1.1 *j 

< \AVY 

4 jL m JI <4-kJ 4aiji t J |^ir<dol^U^ < jjijS — I jjjii — i 1 

* \ ^"Y * 4 <iti iU ijljj jilj^ ti i L* i 
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‘ U1Y 4 j-ZJ\j UUJJ jlj 4 v*UJI 
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